
D-A 10898 LOGISTICS MANAGEMENT INST WASHINGTON DC F/G 15/5

THE SORTIE-GENERATION MODEL SYSTEM. VOLUME II. SORTIE-GENERATIO-ETC(U)

SEP 81 J B ABELL. R S GREENBERG MDA903-80-C-055N
UNCLASSIFIED LMI-OPU1-VOL- NL*2 /I///I//II/lfflf
E//lEEl/lllllE
////////I//I//
EEE//I//I//I/E
EEE/////I//IEE
EE/////E/IEEI



00

(7

-Elm

FEB 4

ISTIUBUTION STA-3Approved for ptibbc V
D Wtn 

-tioa Unlla-d 
ted

10



THE SORTIE-GENERATION MODEL SYSTEM
VOLUME II

SORTIE-GENERATION MODEL USER'S GUIDE

September 1981 (, ..

John B. Abell

Robert S. Greenberg
Michael J. Konvalinka

Prepared pursuant to Department of Defense Contract
MDA903-80-C-0554 (Task DPI01). Views or conclusions
contained in this document should not be interpreted as
representing the official opinion or policy of the
Department of Defense. Except for use for Government
purposes, permission to quote from or reproduce por-
tions of this document must be obtained from the
Logistics Management Institute.

LOGISTICS MANAGEMENT INSTITUTE
4701 SANGAMORE ROAD-

WASHINGTON, D.C. 20016 k ..



PREFACE

This volume is the second of six volumes that describe the LI Sortie-

Generation Model System. Volume I, Executive Summary, discusses the problem

the system is designed to address and provides an overview of the principal

parts of the system. Volume II, Sortie-Generation Model User's Guide, pro-

vides sufficient information to allow a user to run the Sortie-Generation

Model (SGM). Volume III, Sortie-Generation Model Analyst's Manual, describes

the mathematical structures, derivations, assumptions, limitations, and data

sources of the SGM at a very detailed level. Volume IV, Sortie-Generation

Model Programmer's Manual, specifies the details of the computer programs,

file structures, job control language, and operating environment of the SGM.

Volume V describes the maintenance subsystem and explains the construction of

the maintenance input file to the SGM. Volume VI describes the spares sub-

system and shows a user how to build the spares file that is used by the SGM.

Potential users are cautioned that no volume is intended to provide, by

itself, all of the information needed for a comprehensive understanding of the

operation of the SGM.
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1. MODEL DESCRIPTION

INTRODUCTION

The Sortie-Generation Model (SGM) is a hybrid analytic/simulation model

that estimates the expected maximal number of sorties that can be flown by a

specified aircraft type in a wartime scenario. This estimate is based on

aircraft characteristics, maintenance manpower and recoverable spares levels,

and user inputs that describe the scenario of interest. The purpose of this

chapter is to describe the basic structure of the SGM. The reader who is

interested in the technical aspects of the SGM is referred to Volume III.

THE STRUCTURE OF THE MODEL: STATES AND PROCESSES

The SGM consists of a collection of aircraft states, processes that cause

transitions between states, and logic that governs those processes. The SGM

simulates the transition of aircraft between these states throughout a daily

flying schedule that is specified by the user. The definitions of the states,

the logic of the state transitions, and the interaction of these transitions

with the flying schedule determine the basic structure of the SGM.

Aircraft States

There are five aircraft states in the SGM:

1) Mission-capable

2) Maintenance

3) Not mission-capable, supply (NMCS)

4) Combat loss

5) Reserve

These states are mutually exclusive and collectively exhaustive; i.e., every

aircraft is in one and only one state. The states are described below.
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Mission Capable. An aircraft is considered mission-capable if it is

capable of flying a combat mission. It is not mission-capable if it is under-

going essential corrective maintenance, or is missing a mission-essential

part. There is no explicit representation in the SGM of aircraft that are

partially mission-capable.

Maintenance. An aircraft is in maintenance status if it requires

unscheduled, on-aircraft repair that is essential to the performance of its

mission. This repair may or may not be due to failure of a part; however, in

this model, an aircraft is not allowed to enter maintenance until all needed

parts have been obtained from supply or repair.

NMCS. An aircraft is not mission-capable, supply if the aircraft is

missing an essential part. In the SGM, only mission-essential Line Replace-

able Units (LRUs) can cause an aircraft to become NMCS.

Combat Loss. An aircraft is counted as a combat loss if it does not

return from a sortie. Once an aircraft has been lost it can never be re-

covered. Battle-damaged aircraft that return from a sortie are not considered

in this model.

Reserve. Reserve aircraft consist of mission-capable aircraft that

are used to replace combat losses. The user specifies an initial number of

aircraft that are held in reserve at the beginning of the scenario; these

reserve aircraft replace combat losses at the end of each day, until all

reserves have been exhausted. Aircraft are allowed to leave this reserve

state, but no aircraft can enter it.

Processes - Transitions Between States

There are eight processes in the SGM which cause transitions between

aircraft states:

1) Ground aborts
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2) Breaks

3) Aircraft repairs

4) Parts demands

5) Parts repair

6) Cannibalization

7) Attrition

8) Commitment of reserves

Figure 1-1 depicts the relationships among the various states and processes.

THE LOGIC OF THE MODEL: EVENTS AND THEIR SEQUENCING

The events that occur in the SGM are related to a flying schedule with

user-specified characteristics. The flying schedule consists of a number of

periods or cycles each of which is divided into three segments of lengths TL,

TFY and TW' respectively. During the last period, the TW segment is replaced

by an overnight recovery period. The user specifies the first and last take-

off times of the day; the time, TL, which is the average minimal length of

time required to launch a sortie given a mission-capable aircraft; the sortie

length, TF; and the number of periods per day. The time, TW, is then computed

by the SGM program. The flying schedule is the same each day except for the

number of aircraft to be flown each period, which the user can vary. A

typical flying schedule is portrayed in Figure 1-2.

Figure 1-3 portrays two segments of a flying day; the flying period on

the left is intended to be typical and the one on the right to be the last

period of the day. The events that occur in the SGM are denoted by circled

numbers placed under the figures at the appropriate positions on the time

line. Each of those events is described here.
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Event 1

All mission-capable aircraft are prepared for launch. Any aircraft

that is not mission-capable at this time (i.e., TL before takeoff) cannot be

flown during this cycle because, by definition, TL is the minimal time re-

quired to launch an aircraft that is mission-capable.

Event 2

Aircraft that are repaired during the period of length TL leave

maintenance and become mission-capable but are not available for flight during

this cycle.

Event 3

All aircraft that were prepared for takeoff are subjected to the

probability of ground abort. A ground abort is defined as an unsuccessful

attempt by an aircrew to fly an aircraft. The aborted aircraft enter mainte-

nance. No parts demands are generated by ground aborts.

Event 4

The remaining aircraft that were prepared for takeoff fly sorties.

Event 5

Each aircraft that flies is subjected to the probability of attri-

tion and, for each combat loss, an aircraft is deducted from the current

strength of the organization.

Event 6

Aircraft that are repaired during the period of length TF leave

maintenance and become mission-capable.

Event 7

Each aircraft returning from flight is subjected to the probability

of break, i.e., the probability of requiring essential corrective maintenance

prior to flying another combat mission. At the same time, parts demands are

1-7
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generated. Demands that can be filled from stock on-hand result in issues of

that stock. Demands that cannot be filled from stock and cannot be satisfied

by cannibalization from aircraft that are NMCS result in additional aircraft

becoming NMCS.

Event 8

Aircraft that are repaired during the period of length TW leave

maintenance and become mission-capable.

Event 9

This event occurs only after the last flight of the day. It ac-

counts for the parts repair process by subjecting each part in repair to the

probability that the repair was completed during the preceding 24 hours.

Remaining parts shortages are consolidated on as few aircraft as possible. If

the consolidation results in fewer NMCS aircraft than before, the aircraft

leaving NMCS status enter maintenance at this time.

Event 10

This event also occurs only after the last flight of the day.

Combat losses may be replaced by available reserve aircraft, if the user so

specifies. Any remaining reserve aircraft after losses have been replaced are

committed according to user specification in the scenario input parameter. If

reserves are to be used only as attrition fillers, then any remaining reserve

aircraft are left in the reserve pool; thus, the UE for the scenario will

never increase. If t,.e user has selected the reserve augmentation mode, then

all reserve aircraft will be committed when they become available; hence, the

UE for the scenario may actually increase.

THE REPAIR PROCESS

The entry of an aircraft into maintenance results from a ground abort or

a "break" during a sortie. In either case, following the ground abort or
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sortie, the aircraft is subjected to a sequence of random draws that deter-

mines the subset of work centers that will be involved in the maintenance on

that aircraft. A work center is a set of maintenance personnel with a par-

ticular skill. Examples of work centers are the structural repair shop, the

hydraulic shop, and the automatic flight control system shop.

In the construction of the maintenance data base that supports the SG,

the aircraft repair times for all work centers involved in the repair of the

aircraft are measured from the time of the ground abort or landing of the

aircraft. For each work center involved in the repair, a random draw is made

from an exponential distribution of repair time for that work center. The

mean of t at distribution is the reciprocal of the service rate contained in

the maintenance data base for the work center in question. All work centers

involved in the repair are assumed to work on the aircraft simultaneously;

thus, the recovery time of the aircraft is simply the longest of the repair

times for all the work centers involved in the recovery of that particular

aircraft.

In the SGM, once the aircraft leaves maintenance and becomes mission-

capable again, it loses its identity and is counted simply as another aircraft

in the mission-capable pool.
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2. INPUT DATA

INTRODUCTION

This section provides a description of the inputs required by the Sortie-

Generation Model. There are three sets of inputs: user inputs describing the

flying scenario and weapon system to be simulated, a maintenance manpower file

describing the characteristics of the maintenance work centers, and a recover-

able spares file describing the characteristics of the LRUs being modeled.

The manpower and spares files are outputs of complex software subsystems

described in Volumes V and VI.

SCENARIO DESCRIPTION

At the beginning of each SGM run, the user must specify various inputs

which describe the flying scenario to be simulated. The mechanics of this

input process are described in Chapter 4. A list of the inputs and sample

default valaes are shown in Figure 2-1. Note that these inputs are divided

into two groups: those which are fixed throughout the flying scenario, and

those that are allowed to vary by day throughout the scenario. The following

is a list of definitions for each of these inputs:

Number of Simulations

The number of independent replications of the simulation experiment

with the specified user inputs. The sortie profile is computed as a simple

average of these replications.

Random Number Seed

A number used to initialize the pseudo-random number generator used

in the simulation. Changing this value produces a different random number

stream and allows the user to conduct independent experiments. The user can

reproduce a previous experiment by using the same seed and the same input

files.
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THE CURRENT VALUES OF THE SCENARIO INPUTS ARE

INPUT SCENARIO ITEM CURRENT
CODE VALUE

1 # SIMULATIONS 40
2 RANDOM NUMBER SEED 12.3
3 UE 72
4 AIRCRAFT BREAK RATE .20
5 INITIAL NMCM RATE .3
6 * DAYS 30
7 FIRST TAKEOFF TIME 0600
8 LAST TAKEOFF TIME 1824
9 SORTIE LENGTH (HRS) 1.7
10 MINIMAL RECOVERY TIME (HRS) 1.4
11 INFINITE MANPOWER (YES/NO) = NO
12 INFINITE SPARE PARTS (YES/NO) - NO
13 AUGMENT RESERVE AC (YES/NO) = NO
14 MAX SORTIES/DAY FOR PLOT(OR 0) - 0

THE FOLLOWING ITEMS MAY VARY BY DAY(D) OR CYCLE/DAY(C/D)

15 ATTRITION RATE (D) = .0
16 GROUND ABORT RATE (D) - .04
17 * MASS LAUNCHES PER DAY (D) = 5
18 RESERVE AIRCRAFT (D) = 0
19 MAXIMUM LAUNCH-SIZE (C/D) = 72

FIGURE 2-1

SCENARIO INPUTS WITH SAMPLE DEFAULT VALUES

LTE (Unit Equipment)

The initial number of possessed aircraft at the base of interest.

This number does not include the available reserve aircraft.

Aircraft Break Rate

Probability that an aircraft returning from a sortie requires un-

scheduled maintenance in one or more work centers prior to further flight.

Initial NMCM Rate

Proportion of the possessed aircraft that are not-mission-capable-

maintenance at the start of the flying scenario. For example, if the user

specifies an initial NMCM rate of 0.3 with a UE of 72, the SGM will begin each

simulation experiment with 22 aircraft undergoing maintenance. The remaining
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50 aircraft will initially be either mission-capable or waiting for a recover-

able spare part.

Number of Days

The number of flying days in the scenario of interest.

First and Last Takeoff Times

Scheduled takeoff times for the first and last mass launches of the

day. These times are specified using 24-hour clock time, e.g., 1:00 o'clock

p.m. would be input as 1300 hours. The remaining scheduled mass launches are

equally spaced between the first and last takeoff times.

Sortie Length

Fixed length in hours of each sortie.

Minimal Recovery Time

The minimal required time between the landing of the aircraft and

takeoff for the next sortie, given that no corrective maintenance is required.

It includes only the time required to taxi, park, chock, shut down, refuel,

rearm, inspect, restart, and launch.

Infinite Manpower

This input allows the user to generate a sortie profile with or

without maintenance manpower constraints. (See MAINTENANCE MANPOWER, page

2-5.) If the user inputs YES as the current value of scenario item 16,

INFINITE MANPOWER (YES/NO), the SGM assumes that there are always sufficient

maintenance teams in every work center so that no aircraft ever has to wait in

a queue to begin unscheduled maintenance. Thus, the SGM ignores the number of

maintenance teams in the maintenance manpower input file and uses an infinite

server asbumption. The work center break rates and service rates still apply.

If the user inputs NO, the SGM uses the number of maintenance teams in the

input file as a constraint on maintenance capacity.

2-3



Infinite Spare Parts

This input allows the user to generate a sortie profile with or

without spares constraints. (See RECOVERABLE SPARE PARTS, page 2-9.) If the

user inputs YES as the current value of scenario item 17, INFINITE SPARE PARTS

(YES/NO), the SGM assumes that there are always sufficient spare parts, i.e.,

that throughout this flying scenario, no aircraft is NMCS. Thus, no parts

demands or repairs are simulated in this run. If the user inputs NO, the SGM

uses the asset data from the spares input file as a constraint on inventory.

Augment Reserve Aircraft

This input allows the user to specify how the reserve aircraft are

to be committed. If the user inputs YES, then all reserve aircraft are com-

mitted on the day they become available; hence, the UIE-size of the force may

actually increase during the scenario. If NO is input, then the reserves are

used only as attrition fillers to replace combat losses; thus, not all re-

serves may be committed on the day they become available.

Maximum Sorties/Day For Plot

This parameter is used to set the maximum vertical scale on the

sorties-per-day plot of the SGM results. For example, if the user wanted

plots of a series of SGM runs, he would use this parameter to ensure all the

plots are on the same scale. If zero is input, the scale is determined from

the maximum sorties per day that occur in the SGM results.

Attrition Rate

Probability that an aircraft does not return from a sortie due to

combat attrition. This rate may be different for earh day of the scenario.
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Ground-Abort Rate

Probability that an aircraft undergoes some failure right before

takeoff that requires unscheduled maintenance that renders it not-mission-

capable. This rate may be different for each day of the scenario.

Number of Mass Launches Per Day

The number of equally spaced flying periods for each day in the

scenario. This number is allowed to vary for each day of the scenario.

Reserve Aircraft

The number of aircraft in reserve that are available to augment the

current UE of the scenario. As described previously, the user may specify

whether these reserves are committed on the day they become available or are

to be used only as attrition fillers to replace combat losses. The number of

reserve aircraft arriving on the scene may be specified for each day of the

scenario.

Maximum Launch Size

The maximum number of aircraft to be scheduled on any particular

wave. The default value normally is equal to the UE value. This default is

used because of the maximal surge scenario of the SGM; it forces all mission-

capable aircraft to fly each period.

MAINTENANCE MANPOWER

The SGM represents aircraft maintenance as a queueing process. When an

aircraft breaks (malfunctions and cannot take off for the next scheduled

sortie), on-aircraft unscheduled maintenance is performed by independent,

parallel work centers. Each work center consists of individuals with a spe-

cific skill type. Skill type is defined by an individual's Air Force

Specialty Code (AFSC). A work center, besides possessing individuals with a

specific skill type, is represented by three other characteristics. These
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characteristics (break rate, number of servers, and service rate) are used to

represent the work center in the queueing model.

The Sortie-Generation Model system consists of the SGM, a spares sub-

system, and a maintenance subsystem. The purpose of the maintenance subsystem

is to translate standard Air Force maintenance performance and authorization

data into the queueing model inputs just described. Generally, the modified

Common Data Extraction Program (CDEP) portion of the maintenance subsystem

selects records (tasks) based on the type of maintenance and the performing

work center (AFSC). The Maintenance Manpower and Performance Analyzer (MMPA)

then reads the task data, AFSC authorizations from the unit manning document,

and the number of sorties flown during the same time period to which the

maintenance data apply. After reading the data, the MMPA combines tasks into

jobs and manipulates the job data along with the number of sorties and man-

power authorizations to produce the work center (AFSC) data required by the

SGM.

Use of CDEP requires specification of the workcenters (AFSCs) of inter-

est. The decision of what workcenters to include (model explicitly in the

SGM) depends on the work center's function and how that function coincides

with the SGM's use as a budgeting tool. Aircraft maintenance is performed by

four work center types:

1. Those work centers assigned to the Aircraft Generation Squadron
(AGS) which perform unscheduled on-aircraft maintenance.

2. Those work centers in the Component Repair Squadron (CRS) or Equip-
ment Maintenance Squadron (EMS) which perform unscheduled on-
aircraft maintenance as a primary function or in support of the AGS
when needed.

3. CRS and EMS work centers whose primary function is performance of
scheduled or off-equipment maintenance.

4. Those CRS and EMS work centers whose on-aircraft unscheduled mainte-
nance can be deferred.
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Examples of the four work center types are:

1. 325X0 - Automatic Flight Control System
325XI - Instrument Systems

2. 423X0 - Electrical System
423XI - Environmental System

423E3 - Fuel System
423E2 - Egress System

3. 426R2 - Jet Engine Intermediate Maintenance Shop
431RI - Inspection Section

4. 427R1 - Corrosion Control

Only work center types 1 and 2 are explicitly modelled in the SGM. Work

center types 3 and 4 are not modelled because we assume that most scheduled

and deferable maintenance will not be performed during a maximal surge effort.

Break Rates

Two types of break rates are used in the SGM. They are an aircraft

break rate and individual work center break rates. The aircraft break rate is

specified by the user in specifying the scenario and represents an estimate of

the proportion of sorties flown in surge exercises that result in the need for

essential corrective maintenance prior to further flight. A surge estimate is

used because it reflects the purpose of the SGM; i.e., estimation of maximal

wartime sortie capability. In other words, the surge break rate incorporates

the tendency for pilots to hip-pocket (not report) non-grounding failures

until after the last sortie of the day. The result is a lower break rate than

reported during normal peacetime (training) operations.

A sample F-4E input file for Seymour Johnson AFB is shown in Figure

2-2. The reader should refer to this figure when reading the following work

center input definitions.

Given a broken aircraft, the work center break rate reflects the

probability that corrective maintenance is required in a specific work center

2-7



********** AIRCRAFT MAINTENANCE **********

BREAK TOTAL SERVICE RATE

WC * AFSC RATE SERVERS (ACFT/HOUR)

I 321X2 0.2878 27.77 0.1417
2 325X0 0.1515 15.06 0.1384
3 328R3 0.1062 31.07 0.1273
4 328X0 0.2010 18.36 0.1769
5 328X4 0.1506 9.57 0.2507
6 404X1 0.0225 12.00 0.1510
7 423E2 0.1699 9.95 0.0682
8 423E3 0.0608 8.31 0.1043
9 423X0 0.1188 12.28 0.1327
10 423X1 0.0793 6.57 0.1571
11 423X4 0.0836 11.91 0.1365
12 426X2 0.0508 10.81 0.1585
13 427R0 0.0379 4.56 0.3955
14 427X5 0.1633 14.89 0.2584
15 431E1 0.0335 10.73 0.0857
16 431XI 0.0527 131.49 0.5356
17 462X0 0.1641 7.27 0.5434

FIGURE 2-2

SAMPLE MANPOWER INPUT FILE

(SEYMOUR JOHNSON AFB, 1980: F-4E)

prior to further flight. Maintenance can be required in more than one work

center at the same time.

Estimation of the work center break rate is based on the probability

that one or more jobs (on the same aircraft) require corrective maintenance in

the same work center following a sortie. A job is a collection of related

corrective tasks. For example, a job may consist of the following types of

tasks: troubleshoot the break, remove and replace the failed item, and verify

operation of the new item.

2-8



Work Center Service Rates

The work center service rate is the rate, in aircraft per hour,

unscheduled on-aircraft maintenance is performed by a maintenance team (de-

fined later in detail). The service rate is the inverse of the expected

service time which represents the expected time required to complete all jobs

on an aircraft which has broken into the work center. The job time begins as

soon as the broken aircraft lands or ground aborts, and includes the time to

perform the individual tasks as well as the idle time between tasks. The job

time ends when the last task in the job is completed.

Number of Servers

The number of servers represents the number of maintenance teams in

a work center that are available to perform unscheduled on-aircraft mainte-

nance. A server, or maintenance team, is composed of one or more individuals.

Calculation of the number of servers is given by equation (1).

Number of Servers = Funded Authorizations
Expected Number of Men Working (1)

On The Aircraft

Funded authorizations for a work center (AFSC) are obtained from the

Unit Manning Document. Only type 1 and 2 work centers, as described earlier,

are included in counting the authorizations for an AFSC. The CRS and AGS

authorizations are added together when the same AFSCs are found in both

squadrons. This total gives the number of individuals available to perform

unscheduled on-aircraft maintenance in a surge environment. The number of men

working on the aircraft is an expected value that accounts for the possibility

of more than one job being worked on (i.e., more than one crew at work) in a

work center at once.
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The number of servers calculated by equation (1) and shown in Figure

2-2 is divided by two in the SGM to give the number of servers used in the

queueing model. Division by two reflects the availability of people twelve

hours per day. Thus, we assume two twelve-hour shifts, each with the same

number of people.

RECOVERABLE SPARE PARTS

In order to simulate the failure and repair of recoverable LRUs and their

impact on sortie-generation capability, the SGM needs, for each LRU that is

installed on the aircraft of interest:

a. The configuration of the component's installation on the aircraft

b. The removal rate

c. The asset position at the start of the scenario

d. The average base resupply time and the average depot resupply time

e. The BNRTS (Base Not Repairable This Station) percentage

The installation configuration, the BNRTS percentage, and the removal

rate are obtained directly from the Air Force D041 data base. This data base

contains data for all aircraft recoverable parts in the Air Force inventory.

Maintained and updated quarterly by the Air Force Logistics Command, this data

base is typically used for making budget projections and requirements

computations.

The starting asset position, the average base repair time, and the

average depot resupply time are computed by the LMI Aircraft Availability

Model. The budget levels for procurement and repair of components must be

established by the user through the Interactive Budget Allocation Program

prior to running the SGM. A partial listing of a recoverable-spares input

file is shown in Figure 2-3.
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INITIAL RSW9Y TIMES
REM}VAL INITIAL NO. IN BASE (DAYS)

NSN RATE QPA FMP STOCK IESWPLY (TS BASE DEPT

1430010454699OF .01786 1 1.0 5 8.156 0.08 6.0 26.2
1430010387038 F .01700 1 1.0 6 7.211 0.05 6.0 27.4
2620000984 .01708 2 0.9 90 28.649 1.00 0. 18.0
58:5001994210E1 .00109 4 1.0 1 1.405 0.90 6.0 31.0
1430010399244W .01285 1 0.3 1 1.744 0.08 6.0 27.7
6610004629837EF 00404 1 1.0 6 3.091 0.85 5.0 14.7
1430010610350W .00607 1 1.0 3 2.226 0. 6.0 0.
1630004463778 .01676 2 1.0 33 9.226 0.06 5.0 14.0
1270010588980 .00483 1 1.0 4 0.937 0.45 6.0 11.5
5826010395000 .00600 1 0.3 1 1.373 0.30 9.0 22.1
5 I26010401785 .00692 1 0.3 2 1.650 0.40 8.0 21.0
1430010387055F .00484 1 1.0 3 1.742 0. 6.0 0.
5826010183511 .00168 2 1.0 9 3.878 O.bO 4.0 34.6
1430002356325F .01023 1 0.9 6 2.282 0.09 3.0 17.1
2840008717414P. .00084 2 1.0 2 2.431 0.76 6.0 28.6
58650002332928 .00200 1 1.0 0 0.005 1.00 0. 6.8
5865003713344EW .00133 4 1.0 3 0.723 0.97 3.0 13.3
1270000641997 .00441 1 1.0 6 1.345 0.66 4.0 10.9
6115008681999"E .00184 5 0.2 1 0.092 0.43 2.0 78.8
5865000999348EW .00103 5 1.0 2 0.548 0.98 2.0 12.3

FIGURE 2-3

SAMPLE RECOVERABLE SPARES INPUT

Installation Configuration

Not all components are installed one per aircraft. On some aircraft

in which a component is used, more than one may be installed. Furthermore,

not every aircraft of a given type will be in a standard configuration. Two

elements of input data are used to define a component's installation config-

uration, the quantity per aircraft (QPA) and the future application percentage

(fAP). The QPA defines the component's standard configuration with respect to

a specific model/design/series aircraft. The FAP is used for a variety of
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purposes in the D041 system but is interpreted by the SGM to denote Zhe pro-

portion of aircraft with the component installed in standard configuration.

Thus, component flying hours may be computed by multiplying aircraft flying

hours times QPA times FAP.

Removal Rate

The component removal rate is defined as the expected number of

component removals per component flying hour. It is computed in a straight-

forward manner using the daily demand rate (DDR) from the D041 data base and

the peacetime flying hours for all the aircraft types which use the component.

An important assumption of the SGM system is that the expected number of

component removals is directly proportional to the number of flying hours

flown.

Starting Asset Position

The starting asset position for a component is defined by the ex-

pected number in resupply at the start of the scenario and the authorized

number of spares. By resupply we mean base repair, depot repair, or in

transit. If the authorized number of spares is greater than the starting

number in resupply, then there will be spares on hand at the start of the

scenario. If the authorized number of spares is less than the starting number

in resupply, then there will be unsatisfied (backordered) demands at the start

of the scenario. The starting number in resupply is determined independently

for each replication run by the SGM. The model does this by drawing at random

a starting number from a Poisson probability distribution whose mean is the

expected number in resupply.

Resupply Times

The average base resupply time is the average number of days that a

component is in the base repair shop before it is returned to servicable
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status. This equals the shop repair time plus the average time awaiting SRUs

(if any). The average depot resupply time is the average number of days

between when an order for a component is made to the depot and when the com-

ponent is received at the base. This equals the order and ship time plus the

average delay at the depot awaiting an available spare to ship.

BNRTS Percentage

The percentage of demands which are not base repairable. A demand

which is not base repairable may be condemned or repaired at the depot but in

either case an order will be placed for depot resupply.

The spares subsystem excludes many components from the SGO inputs on

the basis that they will not have any impact on the estimated sortie-

generation capability. Components are excluded if their removal rates are

less than .0005 per hour. All components whose demands are not flying-hour

dependent are also excluded.
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3. OUTPUTS

INTRODUCTION

The Sortie-Generation Model outputs consist of a summary of the user-

specified scenario, a sortie profile showing the average number of sorties

flown for each period of the scenario, and a graph of the daily sortie produc-

tion.

SCENARIO SUMMARY

A summary of the user inputs describing the scenario being simulated is

printed at the beginning of each SGM run. A sample of this summary is shown

in Figures 3-1 and 3-2. The first section describes dimensions of the

* *** *** ** *~~** SGM RUN * * * * *

SIMULATION - REPLICATIONS = 40 RANDOM NUMBER SEED = 12.3

AIRCRAFT - UE = 72 RESERVES = 24 MAXIMUM LAUNCH-SIZE = 72

FLYING SCHEDULE -

WAVES TAKEOFF TIMES MINIMAL SORTIE WAIT OVERNIGHT

DAYS PER DAY FIRST LAST TURNAROUND LENGTH TIME RECOVERY

30 5 0600 1824 1.40 1.70 0.00 8.50

RATES -

INITIAL AIRCRAFT
NMCM RATE ATTRITION BREAK RATE GROUND-ABORT

0.150 0.01 0.2000 0.0400

LRU TYPES - 262

FIGURE 3-1

SCENARIO SUMMARY
3-1



** ****** AIRCRAFT MAINTENANCE **********

BREAK TOTAL SERVICE RATE
WC # AFSC RATE SERVERS (ACFT/HOUR)

1 321X2 0.2878 27.77 0.1417
2 325X0 0.1515 15.06 0.1384
3 328R3 0.1062 31.07 0.1273
4 328X0 0.2010 18.36 0.1769
5 328X4 0.1506 9.57 0.2507.
6 404X1 0.0225 12.00 0.1510
7 423E2 0.1699 9.95 0.0682
a 423E3 0.060e 8.31 0.1043
9 423X0 0.1188 12.28 0.1327

10 423X1 0.0793 6.57 0.1571
11 423X4 0.0836 11.91 0.1365
12 426X2 0.0508 10.81 0.1585
13 427R0 0.0379 4.56 0.3955
14 427X5 0.1633 14.89 0.2584
15 431E1 0.0335 10.73 0.0857
16 431X1 0.0527 131.49 0.5356
17 462X0 0.1641 7.27 0.5434

FIGURE 3-2

WORK CENTER SUMMARY

simulation, numbers of aircraft, flying schedule, and various rates and prob-

abilities. The second section lists the work-center characteristics provided

in the maintenance-manpower input file. Definitions of these scenario and

work-center inputs are provided in Chapter 2.

SORTIE PROFILE

The sortie profile is a summary of the average numbers of aircraft in the

various states modeled by the SGM: Mission-capable, Maintenance, NMCS, Combat

Loss, or Reserve. The numbers of aircraft in each SGM state are collected at

the beginning of each sortie period for each flying day, and an average is

computed from the total for dil simulation replications. A sample of a sortie

profile is shown in Figure 3-3. A short description of the information pro-

vided by each output column follows:
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SORTIES/ SORTIES/ SORTIES/ CUM. RES.
DAY PER PERIOD DAY AC NP CM NMCS LOSSES LEFT

1 1 55.3 10.0 4.6 0. 24.0
2 45.3 18.7 5.9 0.5
3 38.7 23.4 7.4 0.9
4 34.9 25.8 8.6 1.3
5 31.8 206.1 2.90 27.4 9.7 1.6

206. 1
1 48.1 13.4 9.0 1.9 22.1

2 40.5 19.3 10.3 2.3
3 35.0 23.2 11.6 2.6
4 31.9 24.8 12.7 2.9
5 29. 8 185.3 2.60 25.8 13.9 3.2

391.4
3 1 45.0 12.9 12.3 3.5 20.5

2 37.8 19.0 13.5 3.7
3 33.1 22.3 14.8 4.0
4 30.0 24.4 15.9 4.1
5 28.6 174.4 2.44 24.5 16.8 4.4

565.8
4 1 42.3 13.2 14.8 4.7 19.3

35.8 18.2 16.2 5.1
3 30.8 21.6 17.5 5.6
4 28.0 23.2 18.4 5.9
f 26.4 163.4 2.29 23.5 19.4 6.1

729.2
5 1 41.2 12.2 17.0 6.3 17.8

2 34.1 17.7 18.5 6.7
3 30.7 20.1 19.3 7.2
4 28.4 21.0 20.2 7.7
5 26.5 140.8 2.26 22.0 20.7 8.0

890.0

FIGURE 3-3

SGM SORTIE PROFILE
(FIRST FIVE DAYS)
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Day and Period

The DAY and PER columns indicate the flying day and period,

respectively, for which the averages were collected.

Sorties per Period

The SORTIES/PERIOD column indicates the average number of sorties

flown for this day and period.

Sorties per Day

The SORTIES/DAY column reflects the total number of sorties flown on

each flying day. A cumulative sortie total for all days thus far is also

printed immediately below the total for each day.

Sorties per Aircraft

The SORTIES/AC column provides an indication of the average number

of sorties being flown by each on-the-scene aircraft for this particular

flying day. An on-the-scene aircraft is defined as an aircraft which is

either mission-capable, in maintenance, or NMCS; i.e., it is not in the COMBAT

LOSS or RESERVE state. This statistic is computed by dividing the average

number of sorties flown each day by the average number of on-the-scene air-

craft for that day. This on-the-scene average is computed by totaling the

number of on-the-scene aircraft at the start of each flying period for the

day.

Maintenance

The NMCM column reflects the average number of aircraft that were

unable to fly each period because they were in maintenance at the start of the

pre-takeoff period. This pre-takeoff period begins at a time TL before

scheduled takeoff (see Figure 1-3). This a'rerage iucludes any aircraft which

may have been repaired during the pre-takeoff period and it does not include

any aicraft which may have ground-aborted before takeoff.
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NMCS

This is the average number of aircraft that were unable to fly each

period because they were in the NMCS state at the start of the pre-takeoff

period.

Cumulative Combat Losses

The CUM. LOSSES column indicates the cumulative number of combat

losses at the beginning of this flying period.

Remaining Reserves

The RES. LEFT column is the average number of reserve aircraft

remaining at the start of each flying day. Since reserve aircraft are com-

mitted only once at the end of each flying day to replace combat losses, this

average is only printed for this first flying period of the day to indicate

the remaining reserves.

SORTIE PLOTS

In addition to the sortie profile for each SGM run, graphs of the average

sorties per aircraft per day and average sorties flown are printed. Samples

of these plots are shown in Figures 3-4 and 3-5.
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SGM SORTIE PLOT: SORTIE RATES
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4. RUN INSTRUCTIONS

ENVIRONMENT

The Sortie-Generation Model (SGM) has been developed on System C, an

unclassified computer system located at the Pentagon and supported by the Air

Force Data Services Center (AFDSC). This system operates on a Honeywell G-635

computer under the series 600/6000 GCOS Time-Sharing System. Access to the

system is possible on remote terminals by a dial-up procedure.

The SGM has been written in the Honeywell 600/6000 FORTRAN programming

language, the only version of FORTRAN available on the system. The run pro-

cess has been designed so that the model may be run in either the remote-batch

or time-sharing modes. There are advantages and disadvantages to both pro-

cedures. If System C is carrying a light load (i.e., only a few users are

signed on), then a time sharing run is significantly faster; however, through-

out the simulation the terminal cannot be used for any other purpose and it is

not possible to direct the output elsewhere. Once a job has been submitted

interactively to be run as a batch job, the user is free to make other runs,

use the terminal for some other purpose, or even to log-off the computer.

For a detailed description of System C, the Time-Sharing System, and

FORTRAN 600/6000, the user is referred to the following manuals:

a. AFDSC User's Handbook, Volume III - G-635 Computer Systems

b. Honeywell Series 600/6000 Time-Sharing System General Information

Manual

c. Honeywell Series 600/6000 FORTRAN Manual

RUN STEPS

There are three steps in obtaining an SGM run (see Figure 4-1): initiate

communication with the Time-Sharing System (log-on System C); specify scenario
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STEPS

1 LOG-ON SYSTEM C

2 SPECIFY

,SCENARIO INPUTS

3 RUN SORTIE-GENERATION MODEL

FIGURE 4-1

RUNNING THE SGM

inputs for the run; and initiate execution of the SGM in either the remote-

batch or time-sharing mode. Figure 4-2 is a list of the exact commands to be

typed by the user for a batch or time-sharing run. Appendix A provides list-

ings of the Job Control Language (JCL) and Run-Command files which are

initiated by these listed commands.
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TIME-SHARING RUN COMMAND SEQUENCE

- - - LOG-ON SYSTEM C - - -

RUNY LA61A/SUBMIT, R

RUNC OS29/N232D/SGM/SETPARAM

- - - SET SCENARIO PARAMETERS

RUNC OS29/N232D/SGM/RSGMTSS

BATCH RUN COMMAND SEQUENCE

- - - LOG-ON SYSTEM C

RUNY LA61A/SUBMIT, R

RUNC OS29/N232D/SGM/SETPARAM

- - - SET SCENARIO PARAMETERS

RUN OS29/N232D/SGM/RSGMBTCH

FIGURE 4-2

SGM RUN INSTRUCTIONS
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The remainder of this section provides a description of each step of the

SGM run process.

Log-on System C

To initiate communication with the System C Time-Sharing System, the

user must connect an appropriate remote terminal to System C and enter a

unique user identification code, a verification password, and the appropriate

project identification code. These codes are assigned by AFDSC. A complete

description of the log-on procedures for the various types of remote terminals

is provided in the Honeywell Series 600/6000 Time-Sharing System General

Information Manual referenced previously.

Specifying Scenario Inputs

The next step for either a batch or time-sharing SGM run is to

specify the scenario. The scenario inputs are defined in Chapter 2 of this

guide. Entry of the scenario parameters is performed via an interactive

program with a question-and-answer format. The following commands initiate

this interactive program:

RUNY LA61A/SUBMIT,R
RUNC OS29/N232D/SGM/SETPARAM

The user is immediately prompted for the aircraft type which is used to select

the appropriate file containing the default scenario values for that aircraft.

(Default files currently exist for the following aircraft types: A-10, F-4,

F-15, F-16, and F-Ill.) Next, the user is asked for a random-number seed to

initialize the random-number generator. Then, the default scenario parameters

are loaded, and the user is allowed to list or change these scenario param-

eters. If any changes are desired; the user specifies a parameter to be

changed and the corresponding new value. This process continues until the

user has made all the desired changes; the scenario program is then terminated
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and the SGM can be run in either a batch or time-sharing mode. Figure 4-3

provides an example of an interactive scenario-input session. The user

responses for this session are underlined and numbered, and an explanation of

each response is provided in Figure 4-4.

Time-Sharing Run

To run the SGM in this mode, the user types: RUNC OS29/N232D/

SGM/RSGMTSS. This program asks the user for the maintenance-manpower file and

recoverable-spares file (see Chapter 2 for description of these files). The

SGM then begins execution and the results (see Chapter 3 for description of

outputs) are printed at the user's remote terminal.

Batch Run

To run in batch mode, the user types: RUN OS29/N232D/SGM/RSGMBTCH.

The program asks for the maintenance-manpower file and recoverable-spares file

as described above. After the job is submitted to Sy tem C batch, a five-

digit identification number is printed to enable the user to track the job

while it is being processed. The SGM output is directed to the printer sta-

tion specified by the JCL run file (currently set for the LMI remote printer).

Log-off Procedure

Termination of an SGM run session is a two-step procedure. First,

the user types DONE when prompted by an "=" after the end of the SGM run; this

terminates the interactive submission program. Then, the user types BYE to

disconnect the terminal from System C Time-Sharing.
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APPENDIX A

SGM JOB CONTROL LANGUAGE (JCL)

This appendix provides listings of the JCL and Run-Command files used to

run the Sortie-Generation Model (SGM):

OS29/N232D/SGM/RSGMBTCH

This is the JCL file for running the SGM in the Batch mode. Output is

directed to remote printer at LMI.

OS29/N232D/SGM/RSGMTSS

This is the Run-Command file for running the SGM in the Time-Sharing mode

under the LMI SUBMIT subsystem.

OS29/N232D/SGM/ SETPARAM

This is the Run-Command file for setting the scenario parameters (in

Time-Sharing mode) under the LMI SUBMIT subsystem.

OS29/N232D/SGM/ZD.F4

This is the file which provides the default values for initializing

scenario parameters for the F-4.
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0S29/N232D/SGM/RSOMBTCH

100*#S,R(XL) :,8,16,58
1 lOSINOTE: ** MIKE ** 0S29/N232D/SGM/RSGMBTCH
120$: IDENT:0S2011N241D ,OS29UGOOODWIN
130)$:OPT IONS FORTRAN, NOMAP
140$: SELECT: 0S29/N232D/SGM/CSGM
150$: EXECUTE
160$: LIMITS: 14,27K,, 1K
170$: DATA: 01, NCKSUM, COPY
1 80$: SELECTD: 0S29/N232D/SCM/PARAMS
190$: ENDCOPY
200$: PRMFL: 02, RS, 0S29/N241D/CDEP/SGMINPT2/&MANPOWERBASE.
210$:PRMFL:04,R,S,LA61A/SLAY/DATA/&AC-TYPE. /&SPARESFILE.
220$: FILE: 03,A3S
230$: FILE: 07, AlS
240$: OPT ION: FORTRAN, NOMAP
250$: SELECT: 0S29/N232D/SOM/CPLOT
260$: EXECUTE
270$:LIMITS: 1, 13K, ,2K
280$: FILE: 07, AiR
290$: ENDJOB
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OS29/N232D/SGM/RSOMTSS

REMO CLEARFILES
GET 0S29/N2320/SGM/PtRAMS'O1", R
GET OS29/N241D/CDEP/3GM!NPT2/&MANPOWERBASE. '02 , R
GET LA61A/SLAY/DATA/&AC-TYPE. /&SPARESFILE. "04", R
TEMP 07:03
RUNY 0S29/N232D/S0M/CSOM, R
RUNY 0S29/N232D/SGM/CPLOT, R
REMO CSGM";07;,03*CPLOT;01;02;04
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0S29/N232D/SGM/ SETPARAM

REMO CLEARFILES
TEMP 01
GET 0S29/N232D/SGM/ZD..&AC-TYPE.1'0811,R
RUNY 0S29/N232D/SGM/HZDATA1 R
PERM 01; 0S29/N232D/SGM/PARAMS
REMO PARAMS; HZDATA; 08
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0S29/N232D/SGM/ZD. F4

$zDArA,
INFMAN='NO',
NONORS='NO',
NSIM='40',
UE='72',
MAXFLY='72',
RES=10',
ATTRIT=' .0-i
ANYBRK='. 20-'
ANYGA=' .04',
RNMCM='.3',
NUMDAY='30',
NCYCLE='5',
FTOTYM='06001,
LTOTYM=' 1824',
PREFLT=- 1.4'7
SRTLTH=-'1.7',
SCALE='.
IULGMT='NO ,
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APPENDIX B

SGM PROGRAM LISTING

This appendix provides a listing of the main program, subroutines, func-

tions, and block data subprograms comprising the Sortie-Generation Model. The

main program is listed first. The subroutines, function, and block data, each

beginning on a new page, are then listed in alphabetical order.
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Cf***4::: OS291N232D/SIGN/IISN

C"# MAIN PROGRAM

C++ MAIN - MAIN PROOPM FOR LHI SORTIE-GERATIONNEL (SO).
C*. THIS IS THE MAIN PROGR FOR THE LI SORTIE GENERATION
Cf- MODEL (SON). A LIST OF ALL COMN BLOCKS AND PAETER STATEMENTS
C** USED IN THE MODEL IS PROVIDED AT THE BEGINNING OF THIS MAIN
Cm" PROGRM. THE PROCESSING SEQUENCE IS AS FOLLOWS - FIRST,
C" ALL INPUTS AE LOADED AND NECESSARY INITIALIZATION PERFORMED.
C*m THEN, THE ACTUAL SIIILATION IS PERFORMED, AND FINALLY THE RIM
Cfm RESULTS AE PRINTED TO THE STAIIDARD OUTPUT FILE.
C*

C.# INPUT FILES -
Ceii 01 - SCENARIO INPUT PARMETERS
Cm* 02 - WORK CN INPUT DATA
C*m 03 - SCRATCH FILE USED FOR DAILY SCENARIO PARMETERS
Cm" 04 - SPARES INPUT DATA
C* OUTPUT FILES -
Cm" 06 - STANDARD OUTPUT FILE (RUN RESULTS)
Cm 07 - SORTIE RESULTS FOR PLOT PROGRAM
C*** PAR ETERS -
Cfm MAXAC - MAXIMUM A.LOIILE UE-STRENDTH (I AIlR CRT)
Cm-- MAXWC - MAXIMUM ALLONABLE NUIJD OF WORK CENTERS
Cm* MAXBIT - UER OF BITS IN A COPUTER WORD ON THIS SYSTEM
Cii MAXPRT - MAXIMUM ALLOWABLE NUMBER OF PART-TYPES.
C* MAXVEC - MAXIMUM ALLOWABLE LENGTH (IN COPUTER WORDS) OF
Cm" AIRCRAFT BIT-VECTORS. A BIT-VECTOR MUST BE AT
Cm- LEAST "MAXAC" BITS LONG, PLUS AN EXTRA WORD
C**# TO STORE THE AIRCRAT CWT FOR TIT VECTOR.
Cm- HENCE, MAIXVEC IS A FUNCTION OF MAXAC AND MAXBIT.
Cm* MAXDAY - MAXIMUI ALLOWABLE MOR OF FLYING DAYS.
Cm-* MAXCYC - MAXIMUMN ALLOWABLE NIIER OF FLYIN6 CYCLES PER DAY.
Cii MAXSTAT - CURRENT NUMBER OF STATISTICS CULLECTED PER
Cm FLYING CYCLE PER DAY.
Cm" LFLD - LENGTH OF BIT-FIELD USED IN THE WORK-CENTER
Cm" REPAIR LISTS. THIS BIT-FIELD MUST BE LARGE ENI{JOH
Cm TO HOLD (MAXAC-1), THE TAIL NUMER OF THE
C*# LAST AIRCRAFT. THUS, (2nt.FLD) MUST BE GWEATER
Cm THAN OR EQUAL TO MAXAC.
Cm WPERS D - NUMBER OF BIT-FIELDS PER COMPUTER WORD FOR THESE
Cm" WORK-CENTER LISTS.THUS NPERWPD IS A FUNCTION
Cm- OF LFLD AM NAXBIT,
Cm- MXINWC - LENGTH (IN COMPUTER WORDS) OF THE WORK-CENTER LISTS.
Cm" MXINWC IS COMPUTED SO THAT THE MAXIIUM ALLOWABLE
Cm- NUMBER OF BIT FIELDS IN A WORK-CETER LIST IS
Cm EGUAL TO MAXAC, THE MAXIIUM NUMBER OF AIRCRAFT.
Cmf# IFSCEN - FILE NUMBER OF 9LE, RIO INPUT FILE
Cm- IFWC - FILE KIM OF WORK CENTER INPUT FILE
Cm" IFPRT - FILE IE OF SPARES INPUT FILECu..:.,mu ......uln: t EuI:II::::: tflh:u::::: lht:::::::::::::::::
C-

PMA.AETER MAXAC=1OS, MAXWC=25, MAXBIT=36, MAXPRT=304,
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& MIWVC=2+(MIXAC-1)/Pt1IT
PARAMETER LFLDs7,?ERI~m1IT/LFLDI MIC=1+ CPAXAC-1 flfERJIW
PNVT19 MAXDAYz3OdMAXCYC=10,MXSTAT-5
PARMETER IFSCENinO1, IFIIC=02, IFPRTO04
LOGICAL. INFiW, IWPMT

C-
C-/ACSTATE/ - AIRCRAIFT SIT-V~ECTORS.

CtIOW /ACSTATEI LENGTH, NACYC(m1XYC), IFLYVC(rAXVEC),
& INYC(MAXVEC), NORVC(IXVEC), LOTVWC(MAXVC)

C-
C-/LIASC/ - TABLES FOR PAR~T-TYPE SAMPI~NG.

CON /ALIASC/ FRACT(MAXPRT), 1Pd.IAS(IMAXPRT), FPARTS
C- -

C-DITS/ - BIT MI'ILATION TABLES.
COMMON /BITS/ MASKO,IMSI((5), ItEFTO,NSKLFT(36),
& JZCOT, IWMT(63)

C-
C-/IlEMAWI - MEAM 1VARIANICE FOR TOTAL PART DJEMANDS.

COMMi /DEMAND/ ACMfP1N, rAR, WERAC
C-
C-/IWflJ/ - FLYING SCENARIO PAAETERS.

C~OMMON IItNtJTI INlITE, NAC, PAITRIT, IRES, RNMCM, INFPRT,
& IAXFLY(MAXCYC), IIFMNI, ISEALE, IAIJOWH
C-
C-/PATS/ - PART CliAACTERISTICS.

COMMON /PARTS/ WATS, IWA(MXPRT), NBACKO(MXPRT),
& BRAMTE(UXPRT), DRRATE(MXPRT), INITSJ(WAXPRT),
& RSFP(IAXPRT), BMTSMqXPRT), OSE(MPRT),
& NDEPOT(NAXPRT)
C-
C-/RSEED/ - SEED FOR RANDOM KJBER GeJERTOR.

COMO /RSEED/ SEED
C-
C-/STATS/ - C1.HLATIVE STATISTICS FOR SIt9IATION RESLLTS.

COMMON ISTATSI EXPECT(tAXSTAT,IAXCYC,WXDAY),
& NRSRV, IZDAY,ITOTRSNAXDAY), LOSSTOT
C-
C-TIMEl - FLYING CYCLE TIMES AND SIMiLTION PARNEERS.

COMMON /TIMEI PRELITE, SORTLGTH, WAITCYC, TYMHITE,
& NSIN, 15111, ItIMDAY, IDAY, NCYCLES, ICYCLE
C-
C-/WC9R~l - WOW CENTER BEAK RATES.

COMMON IWCBRK/ PACK, PACOADT, PIRKC(MXWC), P4CPRO,
&PBWSEQ(2,MXWC), ItNIXWC(rAXWC)

C-
C-/dCIWUlTl - WOW CENTER ItFUTS.

COMM1ON IWCIWEUtI NWC, NFE(WWC), SRATE(1AXWC)
C--
C-WMINTI - AIRCRAFT WORK CENTER LISTS.

CUM1G /WLMINT/ LISTRf(fXINNCNWIiIC), INR(MAXUC1
C-
C- *COLLECT STATING CPlJ-TIME AND3 CURE-MEIORY RQUIIRlEN

CALL PTIII(START)
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CALL E'SIZ(KSIZE)
C-
C- #LOAD AND INITIALIZE SC,' WIO W W CENTER AID PARTS DATA

CALL INIT( IFSCEN, IFWC, IFPRT)
C-
C- #RUM THE ACTUAL SIULATION

CALL SIMULA
C-
C- PRINT-OUT THE RESULTS OF THE SIMULATIO

CALL PRINTO

C-
C- *PRINT EI1ORY N MCP-TIIE USED

CALL PTI'E(FINISH)
WRITE(6,9001)(FINISH-START)*60, ,KSIZE

C-
STOP

9001 FORPAT(//,'OCPU TIME USED =',F6.2," MIN',/,
& OMEMORY USED =2,I6," K WORDSO)

END
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C::xzi::Ijzu::a:m:xI::::::::::::::s::Inhxiuiuu::::::::::::::

UBROUTINE ALIAS(N,FRACT, IALIAS)

C++ ALIAS - INITIALIZE TABLES NEEDED FOR "ALIAS" SAMPLINO NE'HOD.
Ciii ALIAS IS A FORTRAN SUBROUTINE WHICH INITIALIZES THE
Ciii TABLES USED BY THE ALIAS METHOD FOR GENERATIN RANI
Ciii VARIABLES FROM A DISCRETE DISTRIBUTION. SEE - ION THE
C#" ALIAS METHOD FOR GEERATIN R IOM VARIABLES FROM A DISCRETE
C*** DISTRIBUTION* IN THE AMERICAN STATISTICIAM, NOV 1979, VOL 33,
C#*. NO 4, PP 214-218, FOR A DESCRIPTION OF THIS METHOD PM THE
C** ALGORITIH USED IN THIS ROUTINE TO CREATE THE NECESSARY TABLES.
C*in TWO TABLES PR NEEDED FOR THIS METHOD - A TABLE OF
Cf-i FRACTIONAL CUTOFF VALUES AND PNOTHER FOR THE CORRESPONDIN
Ciii ALIASES. THE PROCEDRE USED TO GENERATE THESE TABLES IS A
Cii. SINGLE-PASS, LINKED-LIST PROCEDURE.

C'" INPUT -
Ci*i N - OlDER OF MASS POINTS IF THE DISCRETE DISTRIBUTION
Cell WHICH IS BEING SAMPLED.
Cti INPUT/OUTPUT -
Ci*i FRACT(I) - UPON INPUT, FRACT(I) IS THE PROBABILITY
Cii. DISTRIBUTION OF A RAWA VARIABLE, R.
C** FRACT(I)=PROBABILITY( R = I), I=1,2,... ,N
Ci*i UPON OUTPUT FROM THIS SUBROUTINE, FRACT CONTAINS
C*** THE TABLE OF FRACTIONAL CUTOFF VALUES USED BY THE
Cmii ALIAS METHOD.
Ci*i OUTPUT -
Ciii IALIAS(1) - TABLE OF ALIASES USED BY ALIAS METHOD. I1....N

C-
DIMENSION FRACT(N), IALIAS(N)

C-
C- *INITIALIZE LIST HEADERS TO NO ENTRIES

LHEAD = 0
'E = 0

C-
C- *DO FOR(EACH POINT OF THE PROBABILITY DISTRIBUTION)

FLOATN = FLOAT(N)
DO 600 I=hN

C-
C- *INITIALIZE FRACTIONAL CUTOFF VALUE FOR THIS POINT

FRACT(1) = FLOATN f FRACT(1)
C-
c- *IF(THIS INDEX BELONGS IN THE QLESS" LIST, I.E. THOSE
C- INOICES FOR WHICH FRACT(I) IS LESS THAN 1.O)THEN

IF(FRACT(I).OE.I.0) GO TO 100
C-
C- #DD THIS INDEX TO EAD OF 'LESS" LIST

IALIAS(I) = LHEAD
LEAD =I

C-
C- .ELSE (INDEX BELONUS IN "MORE" LIST)

0 TO 200
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100 CONTIME

C-
C 'DD INDEX TO HEAD OF uMORE" LIST

IALIAS(I) = I'EAD
RHEAD = I

C - *END IF (WHICH LIST TEST)
200 CONTIME

C-
C- *)DO 1I.EIBOTH LISTS AE NOT EPfY)

300 CONTINUE
IF(MHEAD.EQ.0) GO TO 500
IF(L'EAD.EQ.0) GO TO 500

C-
C- IREMVE NEXT INDEX FROM 'LESS' LIST

LNEXT = LHEAD
LHEAD = IAIAS(LEAD)

C-
C- *SET ALIAS FOR THIS INDEX TO NEXT ENTRY IN 'MORE' LIST

IA.IAS(LNEXT) = MHEAD
C--
C-- .MDATE CUTOFF VALLE FOR THIS 'MORE ENTRY

FRACT(MHEAD) = FRACT(HEAD) - (1.0-FRACT(INEXT))
C-
C- *IF(THIS INDEX NO LONGER BELONGS IN 'MORE' LIST)THEN

IF(FRACT(MHEAD).GE. 1.0) GO TO 400
C-
C- fREIOVE INDX FROM 'MORE' LIST AND ADD IT TO 'LESS*

LNEXT =HEAD
MHEAD = IALIAS(MEAD)
IALIAS(LNEXT) = LHEAD
.HEAD = LNEXT

C-

C- *END IF (SWITCH LISTS TEST)
400 CONTINUE

C-
C- #EN DO (LISTS LOWR)

GO TO 300
500 CONTINUE

C-

C- *E DO (INDEX LOOP)
600 CONTIME

C-
C- fADJUST FRACT(1) TO SAVE TIME IN MNOM SUMRAJTINE.

DO 700 I=I,N
FRACT() = FRACT() + (I-1)

700 CONTINE
C-

RETURN
END
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SUBROUTINE ATTRIT(PLOST,NTOFLY, IFLYVC,LOSTVC,M.OST)
CIogxiI..Iggu,:xiaixI plgigiiwmiimiImiImuui~ww EuI.****.IH4***

C++ ATlRIT - SIMULATE ATTRITION PROCESS DUINOR A SORTIE PERIOD.
C*" ATTRIT IS A FORTRAN SUBROUTINE WHICH SIMULATES THE
C*" EFFECTS OF ATTRITION DIURING A S RTIE. ATTRIT DRAWS A RANDOM
C**# SAFLE FROM A BINOMIAL DISTRIBUTION BASED ON THE NMBER OF
C " AIRCRAFT FLYING THE SORTIE AND THE PROBABILITY OF ATTRITION
C." GIVEN AN AIRCRAFT FLIES A SORTIE. ATTRIT THEN SELECTS THE
C*** RIGHT OST AIRCRAFT FROM THE CtfdT FLYABLE AIRCRAFT VECTOR AS
C.E* THE AIRCRAFT WHICH WERE ATTRITED. THE RIGlfOST ONES ARE SELECTED
C**' TO SPEED UP COMFUTATION IN OTHER ROUTINES.
Cf"

Cf.. INPUT -

C* PLOST - PROBABILITY THAT AN AIRCRAFT ATTRITS GIVEN THAT IT
C*" FLIES A SORTIE.
C*** INPUJT/OUITUT -
C"-. NTOFLY - NO. OF A/C TO FLY THIS PERIOD.
C**. IFLYVC - FLYABLE AIRCRAFT STATUS VECTOR. INDICATES THOSE
C**. AIRCRAFT WHICH ARE STILL FLYABLE DURING THE CURRENT
Ct- FLYING CYCLE, I.E. THOSE AIRCRAFT WHICH WERE FLYABLE
C**t AT THE START OF PREFLIGHT AND HAVE NOT GROUND-ABORTED,
C.,.. ATTRITED, OR BROKEN THUS FAR IN THE CYCLE.
C" THE FIRST WORD, IFLYVC(1), CONTAINS THE TOTAL
C*** NMBER OF AIRCRAFT STILL FLYABLE THUS FAR IN
C*+* THE CURENT FLYING CYCLE. THE REMAINDER OF THE
C*** ARRAY IS A BIT VECTOR WITH EACH BIT REPRESENTIN
C*" AN AIRCRAFT. A I-BIT INDICATES THE AIRCRAFT IS
C*. STILL FLYABLE. NOTE THAT IFLYVC(1) ALSO INDICATES
C " THE NMBER OF I-BITS IN THIS BIT VECTOR.
C** LOSTVC - ATTRITED AIRCRAFT VECTOR. INDICATES THOSE AIR-
C**- CRAFT WHICH HAVE ATTRITED THUS FAR IN THE SIMULATION
C** AND NOT BEEN REPLACED BY RESERVES. THE FIRST WORD,
C** LOSTVCQ(1), CONTAINS THE TOTAL NMBER OF AIRCRAFT
C*" WHICH HAVE BEEN LOST AND NOT REPLACEI) BY RESERVES.
C*" THE REMAINDER OF THE ARRAY IS A BIT VECTOR WITH
C*. EACH BIT REPRESENTINO AN AIRCRAFT. A I-BIT INDICATES
C** THE AIRCRAFT HAS BEEN ATTRITTED. NOTE THAT
C .. LOSTVC(I) ALSO INDICATES THE NUMBER OF I-BITS IN
C"-' THIS BIT VECTOR.
C " O[PUT -
C". NLOST -NMBER OF AIRCRAFT LOST ON THIS SORTIE

C-

C- *ETERMINE NMBER OF ATTRITIONS BY SAMP4LING FROM THE
C-- APPRORIATE BINOMIAL DISTRIBUTION

NLOST = NINOM(PLOST,NTOFLY)
C-
C-- *IF(ANY AIRCRAFT WERE ATTRITED)THEN

IF(NLOST .EQ. 0) GO TO 1000
C-
C--- *REDUCE NO. OF A/C CAPABLE OF FLYING THIS PERIOD

NTOFLY = NTOFLY - NLOST
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C-
C- *TRANSFER RIGHTMOST AIRCRAFT FROM FLYALE AIRCRFT
C- VECTOR TO THE ATTRITED AIK T VECTOR

CALL TBITSR(NLOST, IFLYVC,LOSTVC)
C-
C- 1END IF (ZERO ATTRITIJNS TEST)

1000 CONTINUE
C--

RETLW
ENDB-
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BLOMCK DATA
C:I:u:uu:uII:kIII:tEI:hI:huk;EI::::::::u::::::::::::::::::

C++ BLOCK DATA - INITIALIZES COMMON TABLES FOR BIT MANIPULATIONS.
C** THIS SUN'ROGRAM INITIALIZES THE TABLES CONTAINED IN
C-H THE /BIT/ COP" BLOCK. THIS INITIALIZATION IS DONE
C" OURING COMPILATION; THE SUBPROGRAM CONTAINS NO
C.* EXECUTABLE STATEMENTS. THE /BIT/ COmm{l BLOCK CONTAINS
C. THREE SETS OF TABLES WHICH ARE USED FOR ACCESSING BITS AND
C#" BIT FIELDS WITHIN A COMPUTER WORD. NOTE THAT THE FOLLOWING
C . PR-aVMING TECHNIQUE IS USED IN EAH OF THESE TABLES - AN
C+" EXTRA WORD IS RACED BEFORE THE BEGINNING OF EACH TABLE. THIS
C.'" EXTRA WORD REPRESENTS TABLE(O), I.E., THE OTH INDEXED WORD IN
C*' THE TABLE. THUS , THE TABLE IS ACTUALLY INDEXED 0,1,2,...
C*** THIS TECHNIgUE OF REFERENCING THE OTH WORD OF AN ARRAY IS
C*" NOT STANDARD FORTRAN AM) MAY NOT WORK WITH OTHER FORTRAN COIPILERS.
C*" THESE TABLES REMIN FIXED TIW3UJT THE SIMULATION.
C.*i
Ct- COIION TABLES -

C*.* 1.SK(I) - 1=0,1,....35. MASK IS THE BIT ACCESSING TABLE
C.* USED IN THE SOM. THE BITS IN THE (.OIJTER WORD
Cf" ARE NUERED. LEFT TO RIGHT, 0,1,2,...,35,
C..* PND MASK(I) HAS A I-BIT IN THE ITH POSITION AND
C." ZEROES ELSEWHERE. THIS TABLE IS USED TO MASK-OFF
C** THE ITH BIT IN A COMPUTER WORD.
C*." MSKLFT(I) - I=0,1 ..... 46 . MSKLFT IS USED TO MASK-OFF THE
C*** LEFTMOST BITS IN A COIPUTER WORD. THE FIRST
Ci-i (LEFTNISTJ I BITS OF MSKI."T(I) ARE I-BITS
C*. AND THE REMAINING BITS ARE ZERO. THUS, FOR
C*." EXAMPLE, MSK.FT(O) WOULD BE ALL OS AND
C... MSKLFT(36) WOULD BE ALL IS.
C." ICOUNT(I) - I=0,1,...,63. THIS IS A TABLE WHICH IS USED TO
C '" COUNT THE NUMBER OF I-BITS IN ANY GIVEN 6-BIT
C**4 FIELD. IN A 6-BIT FIELD, THERE ARE 2.6 = 64
C**. POSSIBLE BIT PATTERNS - THE BINARY
C**. REPRESENTATIONS OF THE INTEGERS 0,1,2,...63.
C,,. ICOUNT(I) CONTAINS THE MMBER OF I-BITS IN THE
Cf" BINARY REPRESENTATION OF I, E.G., ICOUNT(3)=2
C "' THIS TABLE IS UjER IN COUNTING THE AIMBER OF
C... I-BITS REPRESENTING AIRCRAFT IN THE VARIOUS
C*'. AIRCRAFT-STATUS BIT-VECTORS. THIS TECHNIQUE
C**# IS MUJCH FASTER THI A BIT-BY-BIT COUNT.

C--
COION /BITS/ MA.SKO,PASK(35), MLEFTO,MSKLFT(36),

k I ZOUT, ICOUNT(63)
C-

DATA MASKO/04000000000 /
DATA MASK/ 0200000000000, 0100000000000,

& 040000000000 020000000000 , 010000000000,
& 04000000000 02000000000 ,01000000000
& 0400000000 020000 0100000000
& 040000000 , 020000000 , 010000000
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k 04000000 020000 ,010000
& 0400000 ,0200000 0100000
& 040000 , 020000 ,010000
&4000 , 02000 01000
& 0400 ,0200 O100,
&040 020 010
& 04 .02 01 /
C-

DATA ' lo/0/
DATA MSXLFT/040MO0000000, 0600000000 . 0700000000000.

& 0740000000000, 0760000000000, 0770000000000,
& 0774000000oo, 07760000000, 077700000000,
& 0T7400000000. 077760000000. 0777700000000,
& 077740000000, 0777760000000, 0777770000000,
& 0777774000000, 0T776000000. 0777777000000,
& 077777400000, 0777777600000, 0777777700000,
& 077777774000. 0777777760000. 077777777000).
& 0777777774000. 077777776000, 0777777777000,
& 0777777777400, 07777777776M0 0777777777700,
& 077777777740, 0777777777760, 0777777777770,
& 0777777777774, 0777777777776. On77777 /
C-

DATA IZC rTi0J
DATA ICOUNT/ I, It, 2, 1h 2, 2, 3sIh 2, 21

& 3, 2, 3, 3, 4, 1, 2, 2, 3 21
& 3, 3, 4 2, 3, 3, 4, 3, 4, 4,

5. 1, 2, 2, 3, 2, 3, 3, 4, 2,
& 3, 3, 4, 3, 4, 4 5. 2, 3, 3,
& 4, 3, 4, 4, 5, 3, 4, 4, 5, 4,
& 5, 5, 6 /
C-

END
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SUBROUTINE BREA(P& AIPBSEQ, INDXWCNTOFLY, IFLWCdORSVC)
CJIIU:::~::::::u::::::I;::::::::::::::::E::::::::::::

C++ BREAK - SIMULTE AIRR AFT BREAKS AFTER A SORTIE.
C..# BREAK IS A FORTRAN SUBROUTINE WHICH SIMULATES THE PROCESS
C*" OF AIRC RAT BREAKIN PON RETURING ROM A SORTIE. GIVEN A im
C*." OF FLYABLE AIRCRAFT AND THE OVERALL BREAK RATE, THIS ROUTINE FIRST
C... DETERMINES THE NMBER OF AIRCa WHICH BROKE. IT THEN DETERMINES
C.". THE NUMBER AND DISTRIBUTION OF PARTS BOWE RESULTING FROM THESE
C*** BREAKS. THEN ASSUMING IMMEDIATE AND MiXINtM CANNABILIZATION, THE

C.* IBER OF NORS AIRCRAFT AMOiNG THESE M(OOk AIRCRAFT IS DETEINED.
C.H THOSE AIRCRAFT WHICH ARE NOT NORS ARE PROBABILISTICALLY BROKEN
C*.. DIRECTLY INTO THE VARIOUS WOIRCENTERS.
C...
C** INPUT -
C+#+ PEAK - PROBABILITY THAT A FLYABLE AIRCRAFT BREAKS
Cf. INTO AT LEAST ONE WORKCENTER UPON RETUINING
C." FROM A SORTIE.
C+*+ PBRKSEQ - 2-DIMENSIONAL ARAY USED TO DETERMINE THE
C."# DISTRIBUTION OF ABORTS INTO THE VARIOUS
C*" WOIRKCENTERS.
C." INDXWC - AN INDEX ARRAY USED TO DETERlINE THE DISTRIBUTION
C.*. OF BREAKS INTO THE VARIOUS WOR CENTERS.
C** INPtrr/OUTFPT -
C+. NTOFLY - NO. OF A/C TO FLY THIS PERIOD.
C*.* IFLYVC - FLYABLE AIRCRAFT STATUS VECTOR. INDICATES THOSE
C " AIRCRAFT WHICH ARE STILL FLYABLE OWING THE C(lWEN
C** FLYING CYCLE. I.E. THOSE AIRCRAFT WHICH WERE FLYABLE
C*. AT THE START OF PREFLIGHT AND HAVE NOT 'ROUND-ABORTED,
C." ATTRITED, OR BROKEN THUS FAR IN THE CYCLE.
C."* THE FIRST WORD, IFLYVC(1), CONTAINS THE TOTAL
C." NUMBER OF AIRCRAFT STILL FLYABLE THUS FAR IN
Cf. THE CtRN FLYING CYCLE. THE REMAINDER OF THE
C." ARAY IS A BIT VECTOR WITH EACH BIT REPRESENTING
C**+ AN AIRCRAFT. A I-BIT INDICATES THE AIRCR IS
C*" STILL FLYABLE. NOTE THAT IFLYVC(1) ALSO INDICATES
C.-" THE NUMBER OF I-BITS IN THIS BIT VECTOR.
C.*" NORSVC - NORS AIRCRAFT STATUS VECTOR. INDICATES THOSE
C."* AIRCRAFT WHICH ARE NORS DE TO UNAVAILABLE PARTS.
Cli THE FIRST WORD, NORSC(11), CONTAINS THE TOTAL
C*" UMER OF I-BITS IN THE NORS STATUS VECTOR.
C*" THE REMINDER OF THE ARRAY IS A BIT STRING WITH
C*" EACH BIT REPRESENTIN(j AN AIRCRAFT. A I INDICATES
C*. THE AIRCRAFT IS NORS. NOTE THAT NORSVC(1) ALSO
C*** INDICATES THE NUMBER OF I-BITS IN THIS BIT STRING.

C- -

DIMENSION NORSVC(1)
c-
C- #IF(THERE ARE STILL ANY FLYABLE AIRCRAFT)THEN

IF(NTOFLY.EQ.O) O0 TO 4000
C-
C- *OETERINE NMBER OF AIRCRAFT BREAKING INTO WOKCENTERS
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C-- BY SAMPLING FROM THE PPROPRIATE BINOMIAL DISTRIBUTION
NOTBK = aNINON(PBREA,NTOFLY)

C-
c- *IF(THEE ARE AY BROKEN AIRCRFI)THEN

IF(NTOTK.EQ.0) 00 TO 3000
C-
C- *REDXCE NO. OF A/C CWABLE OF FLYIN6 THIS PERIOD

NTOFLY = NTOFLY - NTOTBK
C-
C- #DETERMINE MJMIER/DISTRIBUTION OF PARTS D0ElS REJSTING
C- FROM THESE BROKEN AIRCRAFT AND D[TERINIE NEWI IM OF
C-- NORS AIRCRAFT AFTER IIMEDIATE A rlAXIMtIM CNNABILIZATION

=EWU= NORSBK(NT0TBotNORSVC(1))
NORDIF = NEIIOR - NOR (l)

C-
C- *IF(NOT ALL THE BROKEN AIRC-WT A NORS)THEI

IF(NORDIF.GE.NTOTBIO 00 TO 1000
C-
C- *BREAK THE LEFTNS FLYABLE AIRCRAFT INTO MAINTENNCE

CALL WCDIST(NTOTBK-'NOPIF,PBRKSEQ, INDXIdL, IFLYVC)

C-
C-- *END IF (ALL NORS TEST)

1000 CONTINUE
C-
C- *IF(SOME OF THE WROKEN AIRCRAFT ARE NORS)THEN

IF(NORDIF.LE.0) 00 TO 2000
C-
C- #TRANSFER LEFTMOST AIRCRAFT FROM FLYABLE STATUS
C- VECTOR TO THE NORS STATUS VECTOR

CALL TBITSL(NORDIF, IFLYVC,N0RSVC)
C-

C-- *END IF (NONZERO NORS TEST)
2000 CONTIME

C-
c- *END IF (ZERO BREAKS TEST)
3000 CONTIME

C-
C-- 4END IF (ZERO FLYABLE AIRCRAFT TEST)

4000 CONTINUE
C-

RETURN

END
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SUBROUTIIE CRESERV (AIGM lT,LOSTVNRESV,IC)

C+- CRESERV - COMMIT RESERVE AIRCRAFT.
C.** CRESERV IS A FORTRA SUBROUTINE WHICH WILL ALLOCATE
C*"* RESERVE AIRCRAFT fO REPLACE THOSE AIRCRAFT WICH HAVE BEEN
C". LOST DUE TO ATTRITION. IF ENOUGH RESERVES ARE LEFT, ALL LOSSES
C*" AE REPLACED; HENCE THE ATTRITION VECTOR IS ZEROED OUT. IF
C'. THERE ARE NOT ENOUGH RESERVES TO CO ALL TIE LOSSES, THEN
C+.- THE ATTRITIONS ON THE LEFT OF THE ATTRITION VECTOR ARE
C*" REPLACED. THIS ARBITRARY SELECTION WILL HELP TO SPEED LP THE
C*" SELECTION ROUTINES. NOTE THAT ALL RESEVS ARE ASSUMED TO
C * BE FULLY MISSION CAPAILE (I.E. FLYABLE) WHEN COIMITTED.
C"
C.* INPUT -
C."* IAUGMT - FLAG INDICATING WHETHER RESERVES ARE TO BE USED
C*ii ONLY AS ATTRITION FILLERS OR TO GIENT THE
C" C1lENT UE-STRENGTH. IF IAUGMNT=O, RESERVES
C*" ARE USED ONLY TO REPLACE COMBAT LOSSES; HENCE
C . NOT ALL RESERVES MAY BE COMMITTED lEN THEY
C*" BECOME AVAILABLE. IF IAUGOI IT=, ALL RESERVES
C." ARE CX.INTTEI IMMEDIATELY UPON BECOIING
Ci-. AVAILABLE. THIS FLAG IS A USER-SPECIFIED INPUT
Cz'.* WHICH REMINS FIXED THRIIOGHOUT THE SIMULATION.
C*" I flT/OUTPUT -

C** LOSTVC - ATTRITED AIRCRAFT VECTOR. INDICATES THOSE AIR-
Cii CRAFT WHICH HAVE ATTRITED THUS FAR IN THE SIMULATION
C." AN NOT BEEN REPACED BY RESERVES. THE FIRST WiD,
C. LOSTVC(I), CONTAINS THE TOTAL RAW OF AIRCRAFT
C*" WHICH HAVE BEEN LOST N NOT RELACED BY RESERVES.
C*" THE REMINDER OF THE MAY IS A BIT VECTOR WITH
Ci* EACH BIT REPRESENTING AN AIRCRAFT. A I-BIT INDICATES
C**# THE AIRCRAFT HAS BEEN ATTRITTED. NOTE THAT
C*,. LOSTVC(Q) ALSO INDICATES THE NMBER OF I-BITS IN
Ci-i THIS BIT VECTOR.
C*li NESRV - MBER OF AIRCRAFT Ct.RRENTLY IN RESERVE.
C*,. NC - CIRENT UE-STRENTH. IF THE AUIGENT FLAG
C+*# IS SET, THE RESERVES WHICH REMIN AFTER
Ct." RELACINU COMBAT LOSSES WILL BE USED TO
C*' AUIMENT THIS CUUN UE-STRENTH. IF THE
C-+ FLAG IS NOT SET OR THERE ARE NOT ENUGH
C** RESERVES TO COVER ALL THE COBT LOSSES, THEN
Cii NAC WILL REMAIN UNCHANGED.

C-

DIMENSION LOSTVC(1)
C---
C- #REPLACE AS MANY AIRCRAFT LOrSES AS POSSIBLE

FILLS = MIN(LOSTVC(I),NRESRV)
CALL ZBITSL (FILLS, LOSTVC)
NRVESR = NRESRV - FILLS

C---
C- .IF(THERE AE STILL REMINING RESERVES ANID EXCESS RESERVES
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C- IF(W4iEV.LE.0)O0 TO 100 ARTOB N M TE

IF(IAJGW.EQ.0)0O TO 100
C-
C- *INCREASE L.E BY ALOWTING MEJAIMNG RESERVES

NAC = NAC + NRSRY
CALL LElPT(NAC)

C-
C- *SET REM~NING RESERVES TO NNtE

W4SV= 0

C- 1813 IF (AUDNTATION TEST)
100 COKTItIE

C-
RETRN
EM
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SUBROUT INE FLYCYC
C-':::pm:f::::::::: ,,-:.::: uu:::-": hf-u::':::u":=:: ::: uszug:.,n::::z:

C++ FLYCYC - SIILATE AIRCRAT FLYING CYCLE.
C#." THIS ROUTINE IS THE BASIC LOGICAL STRUCTURE OF THE SON
C*. SIMULATION. THE VAIOUS DIS(ATE EVENTS WHICH CAN OCCUR,
CH GRIWJ-ABRTS, AIRCRAT REPAIRS, BREAKS, ETC., AE
C*** STRUCTURED ACCORDING TO A USER-SPECIFIED FLYING CYCLE
C"# CONSISTING OF A MININAL-4ECVERY PERIOD, A SORTIE-PERIOD,
C*ff AND EITHER A WAIT OR AN OVERNIGHT PERIOD. A SPECIFIED SEQUENCE
C'* OF THESE FLYING CYCLES COMPRISE A FLYING DAY, AND THE
C*" SIMU.ATION CONSISTS OF A SEQUENCE OF FLYING DAYS.
Cf" THE MEEROAS INPUTS AND OUTPUTS OF THIS ROUTINE A
C*". LL CONTAINED IN COMMN BLOCKS. DEFINITIONS ARE PROVIDED
C" IN THE VARIOUS ROUTINES CALED BY FLYCYC AMD WILL NOT
C** BE PEUTED WK.

C-
PAPNAETER MAXAC:108, MAXWC:25,MXBIT=36,

& MAXVEC=2+(MAXAC-! )/PAXBIT
PARAETER MAXDAY=30, MAXCYC=1OlMXSTAT-
LOGICAL INEI,INFPART
CO /ACSTATE/ LENGTH, NACVC(MAXVEC), IFLYW(MAXVEC),

& MAIN!C(MAXVEC), NORSVCIMA VEC), LOSTVC(MAXIYEC)
CO"IN /IIT/ INITUE, NAC, PATTRIT, IRES, RMN, INFPART,

& MAXFLY(IAXCYC), INFAN, ISCALE, IAU6MNT
COP"'W4 /STATS/ EXPECT(MAXSTAT,MAXLYCMAIXDAY),

& MESRV, IZDIMY,ITOTRES(q 'ArY), LOSSTOT
COPIION /TIME/ PREFLITE, SORTLOTHh WAITCYC, TYMINITE,

& NSIM, ISI , NUIIAY, IDAY, NCYCLES, ICYCLE
COMON /WCBK/ PACBRX, PACGABT, PdXI(MAXWC), PWCPROD,

& P(BWSEQ(2,MAXWC), INDXWC(MAXWC)
COION /WCINPUT/ NWC, NCREWS(iMAXWC), SPATE(MAXWC)

C-
C- "PATE OVERALL. MAINTENI CE BIT-VECTOR FOR THIS FLYING CYCLE

CALL MUPDAE(NWC,AINVC)
C-
C- COPUTE NUIMER OF FULLY-MISSION-CAALE AIRCRAFT AND OO
C- OF AIRCRAF TO SCEDLE FOR NEXT SORTIE
C- (A MISSION-CPABLE AIRCRAF IS DEFINED AS ONE NOT IN
C-- MAINTEN ,CE, NORS, OR COMBAT LOSS STATES)

DO 100 L=2,LENOTH
IFLYVC(L) = XOR (NMACVC(L),LOSTI'(L),.AINM (L),NORSVC(L))

100 CONTINUE
IFLYVC(l) = NIVECT (IFLYVC)
NTOFLY = MINO (MAXFLYQICYCLE),IFLYVC(I))

C--

C- 'AIRCRAFT-REPAIR EiENr - DET INE AIRCRFT REPAIRED IN
C- EACH WORK-C W DRIND MINIMAL-REC.ERY PERIOD

CALL REPAIR(PRFLITE,LNICREWS, RATE)
C-
C-- *9O RL)-.DORT EVENT - DETERMINE NUMIBER OF GROND ABORTS

CALL ,ABORT(PACAT,PWSEO, IIXWC,NTOFLY, IFLYVC)
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C--
C- *STATISTICS EVENT - UPDATE CUMULATIVE STATISTICS
C-- (STATISTICS ARE ALWAYS COLLECTED AT THE BEGINNING
C- OF THE SORTIE PERIOD. THE tAINTEWU STAT
C- REFLECTS OILY THOSE AIRCRAFT IN MIINT0NCE AT THE
C- START OF THE MINI'AL"RECOVERY PERIOD AND DOES
C- NOT ACCOUNT FOR OROLI)N-ADOTS OR REPAIRS DIIRING
C- THIS MINIMA. RECOVERY PERIOD)

EXPECT(I,[CYCLEIDAY) = EXPECT(I,ICYCLE,IDAY) + NTOFLY
EXPECT(2,ICYCLEIDAY) = EXPECT(2,ICYCLEIDAY) + MAIW4C(1)
EXPECT(3,ICYCLE,IDAY) = EXPECT(3,ICYCLE,IDAY) + NORSVC(I)

EXPECT(4,ICYCLE,IDAY) = EXPECT(4,ICYCLEIDAY) + LOSSTOT
EXPECT(5,ICYCLE,IDAY) = EXPECT(5,ICYCLE,IDAY) + NRESRV

C-
C-- *IF(THIS IS NOT THE LAST CYCLE OF THE LAST DAY)THEN
C-- (NONE OF THE FOLLOWING WOK WILL AFFECT
C- THE OUTPUT RESULTS IF THIS IS THE LAST SORTIE)

IF((ICYCLE.E.NCYCLES).AND.(IDAYGE.NNOAY))GO TO 400
C-
C-- *ATTRITION EVENT - DETERMINE KOE OF AITRITED AIRCRAFT

CALL ATTRIT(PATTRITNTFLY, IFLYVC,LOSTVC,NLOST)
LOSSTOT = LOSSTOT + NLOST

C-
C--- *REPAIR EVENT - DETERMINE MJMBER OF AIRCRAFT REPAIRED IN EACH
C-- WORK CENTER DURING THE SORTIE PERIOD

CALL REPAIR(SORTLGTH,NWC, NCREWS, SRATE)
C-

C-- *IF(IT IS NOT THE LAST SORTIE OF THE FLYING DAY)TEN
IF(ICYCLE.EQ.NCYCLES) 00 TO 200

C-
C--- *REPA-EVENT - DETERMINE AIRCRAFT BREA(S AND PART IDOW

CALL REAK(PACBRK, PBRKSEQ, INDXWC, NTOFLY, IFLYVCNORSVC)
C--
c- *AIRCRAFT-REPAIR EVENT -DETERMINE AIRCRAFT REPAIRED IN
C- EACH WORK-CENTER MURING THE WAIT PERIOD

CALL REPAIR(WAITCYC, NiL,(RWSSRATE)
C-
C-- iELSE (THIS IS THE OVERNIGHT PERIOD)

0 TO 300
200 CONTIME

C-
c- .PMTS-REPAIR EVENT - DETERMINE SPARE PARTS REPAIRED
C- IN THE LAST 24-HOU PERIOD

CALL PRTREP(24. ,PBRKSEQ, INDXWC,NORSVC)
C--
C- *BREA-EVENT - DETERMINE AIRC BREKS AND PART DMIADS

CALL BRA(PACBRK,PBWSEQ, INGXWCNTOFLY, IFLYVC, NORSC)
C--
C-- *AIRCRAFT-REPAIR EVENT - D[TERMINE OVEUNIGHI AIRCRAFT REPAIRS

CALL REPAIR(TYIMNITE,NWC,NCREWSSRATE)
C-
C-- OCOMIIT-RESERVES EVENT - BRING-IN AVAILABLE FULLY-4IISSION-
C- CAPABLE RESERVE AIRCRAFT TO REPLACE ANY CO BAT LOSSES
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CALL CRSERV( IUJW9,LOS1,RESVNC)
C-
C- #EHD IF (DJERIGT PERIOD TEST)

300 CONTILE
C-
C- fEND IF(LAST-CYCLE-W-iAT-MAY TEST)

400 COTI
C-

KMI~
END
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JUlROUTINE 0ABORT(PABORTPBi(SEQ, INDXWC,NTOFLY, I-LYVC)
CII:u::::::::::i:p::p:gig:i:u:::m::u::::p::::zz:::::::::::mizj:

C+ GABORT - SIIJLATE AIRCRAFT , REUD-ABORT PROCESS.
C. GABORT IS A FORTRAN SUBROUTINE WHICH SIILATES THE PROCESS
C". OF AIRCRAFT GROUII-ABORTING INTO WORKCENTERS AT THE END OF PREFLIGHT.
C*" GIVEN A NUMBER OF FLYABLE AIRCRAFT AND THE OVERALL GROUND-ABORT
C*" RATE. THIS ROLTINE CALCULATES THE TOTAL NUMBER OF NOO -ABORTS,
C". AND TIEN DETERMINES WHICH WORKCENTERS THESE AIRCRAFT BROKE INTO.
C+"
C-*t INPUT -
C.*" PABORT - PROBABILITY THAT A FLYABLE AIRCRAFT GRfOI-ABORTS
C"*. INTO AT LEAST ONE WOI (LENTER OURIU PREFLIGHT.
C." PBRKSEQ - 2-DIMENSIOL ARRAY USED TO DETERMIINE THE
C.. DISTRIBUTION OF ABORTS INTO THE VARIOUS
C"+* WOR(CENTERS.
C* INDXWC - AN INDEX 4RAY USED TO DETER IINE THE DISTRIBUTION
C+." OF BREAKS INTO THE VARIOUS WORW CENTERS.
C.** INIUT/OUTPUT -

Ct.* NTOFLY - NO. OF A/C TO FLY THIS PERIOD.
C*" IFLYVC - FLYABLE AIRCRAFT STATUS VECTOR. INDICATES THOSE
C** AIRCRAFT WHICH ARE STILL FLYABLE DU ING THE CURRENT
C*" FLYING CYCLE. I.E. THOSE AIRCRAFT WHICH WERE FLYABLE
C- AT THE START OF PREFLIGHT AND HAVE NOT GROUND-ABOTED,
C"*. ATTRITED, OR 9OE THUS FAR IN THE CYCLE.
C* THE FIRST WORD, IFLYVC(1), CONTAINS THE TOTAL
C" NMBER' OF AIRCRAFT STILL FLYABLE THUS FAR IN
C#. THE CUlKNT FLYING CYCLE. THE REMAINDER OF THE
Cf" ARMY IS A BIT VECTOR WITH EACH BIT REPRESENTING
C". AN AIRCRAFT. A I-BIT INDICATES THE AIRCRAFT IS
C"* STILL FLYABLE. NOTE THAT IFLYVC(1) ALSO INDICATES
C*" THE NUMBER OF I-BITS IN THIS BIT VECTOR.

C-

C- +DETERHINE NMBER OF AIRCRAFT GROL.N)-ABORTING INTO WORKCENTERS
C- BY SAMPLING FROM THE APPR(RIATE BINOMIAL DISTRIBUTION

NTOTBK = NBINOMIPABORTNTOFLY)
C-
C- *IF(THERE ARE ANY BROKEN AIRCRAFT)THEN

IF(NTOTBK.EQ.O) GO TO 1000
C-
C- REDUCE NO. OF A/C CAPABLE OF FLYING THIS PERIOD

NTOFLY - NTOFLY - NTOTBK
C-
C- +BREAK THE LEFTMOST FLYABLE AIRCRAFT INTO MAINTENANCE

CALL WCDIST(NTOTBK,PBRKSEQ, INDXWC, IFLYVC)

C-
C- #E0 IF (ZERO BRMS TEST)
1000 CONTINUE

C-

END
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SUBRIUTINE INIT( IFSCEN, IFiC, IFPRT)

C++ INIT - INITIALIZE SGO SIMULATION.
Ci-. THIS ROUTINE READS AND INITIALIZES THE VARIABLES FOR AN
C*i, SOM RUN. IT PERIORS THE FOLLOWING SERIES OF STEPS -
C*ii 1) LOAD AND SET THE VARIOUS PARAMETERS DESCRIBING THE RUN SCENARIO,

C*i# 2) LOAD AIRCRAFT MAINTEAINCE WI POER INPUTS, 3) LOAD
Cii- SPARE PARTS INFOR ATION, AND 4) SET MISCELLNES PARAMETERS
Ci-i FOR MOE USE. EACH INPUT FILE IS CLOSED IMIEDIATELY AFTER
C*i* ALL OF ITS INFORCfMATION HAS BEEN READ.
C*+*

Ci-i INPUTS-
C-H IFSCEN - INPUT FILE CONTAINING SCENARIO PARPAETERS
Ci-. IFWC - INPUT FILE CONTAINING MINTENANCE MANWER INPUTS
Cii- IFPRT - INPfUT FILE CONTAINING SPARE PARTS DATA
Cmii COMMON INPUTS -
Cii. IWART - LOGICAL FLAG INDICATING WHETHER INFINITE PARTS
C*i ASSUMPTION HOLDS.
Cii* INFI)W - LOGICAL FLAG INDICATING WHETHER INFINITE IAIWER
Ci*i ASSUMPTION IS BEING MADE.
Ciii SORTLGTH - LENGTH (IN HOURS) OF EACH SORTIE.
Ciii PACBRK - AIRCRAFT BREA( RATE.
C1*i NAC - CURRENT LIE STRENGTH.
Cii* COI1ON OUTPUT -

Ci*i EXPECT(I,JK) - CUMULATIVE STATISTICS ARRAY.

C-
PARAMETER MAXCYC=1O, MAXSTAT--5, MAXDAY=30, AXWC=25
COPION /INPUT/ INITLE, NC, PATTRIT, IRES, RNMCM, INFPART,

k MXFLY(MAXCYC), INFHAN, ISCALE, IAJW
COIION /STATS/ EXPECT(FAXSTAT,MAXCYC,MAXDAY),

& NRESRV, IZDAY,ITOTRES(AXDAY), LOSSTOT
COPON /TIME/ PREFLITE, SORTLGTH, WITCYC, TYINITE,

& NSIM, ISIM, NUKDAY, IDAY, NLYCLES, ICYCLE
COP" /WCBRK/ PACI, PAC.ABT, PB IWC(MAXWC), P CPROD,

& 0 WKSEQ(2,MAXWC), INDXWC(MAXUC)
C-
C- *LOAD AND SET SCE 'AIO INIPJT PARAMETERS

CALL INITSCN(IFSCEN)
C-
C- *LOAD AND INITIALIZE SPARE-PARTS DATA

CALL INITPRT(IFPRT, INIFPARTSURTLGTHPACBRK)
C-
C- +READ AIRCRAFT MAINTENANCE MANFONER IPfLfTS

CALL INIIWC(IFWC, INFN NAC)
C-
C-- #ZERO-OUT C&UILATIVE-STATISTICS ARRAY

CALL ZERO(EXPECT,AXSTATiPAXCYCPAXDAY)
C-

RETURN
END
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SUBROUTINE INITBO(NAC)

C++ INITBO - INITIALIZE PARTS IN RESUPPLY AT START OF SIMILATION.
Cit. INITBO INITIALIZES THE NUMBER OF BACKORDERS
C*** FOR EACH PART TYPE AT THE START OF EACH SIMULATION
C*-. REPLICATION. FOR EAH PART TYPE, A RAW SAMPLE IS DRAWN
C*i FROM THE APPROPRIATE POISSUN DISTRIBUTION TO DETERMINE THE
Ci*t NUBE IN RESUPPLY AND THE NUMBER OF BACKORDERS IS COMUED
Ci*t USING THIS RESUPPLY NUMBER AND THE INITIAL. STOCK
Ci* LEVEL. THE EAR OF THE POISSON FOR EACH PART IS THE
C-." PIPELINE FOR EACH TYPE. "NAC' INDICATES NUMBER OF ON-fW4D
C*** AIRCRAFT AT THE START OF THE SIMULATION.
C+*
Ci-* INPUTS -
C*. NAC - CURENT UE-STRENGTH.
Cf* CUE'MO INPUTS -
C*. WARTS - NMR OF PART-TYPES BEING MODELED.
Ci*. RESUPP(K) - (K=I,....WARTS) EXPECTED MJMBER OF TYPE--K PARTS
C'.* IN RESIPPLY AT THE START OF THE SCENARIO. USED
C** AS THE MEAN OF A POISSON DISTRIBUTION TO GENERATE
C**. A SAMPLE OF TYPE-K PARTS INITIALLY IN RESUPPLY.
C* * INITSJ(K) - (K=Ib....NPARTS) INITIAL BASE STUCK LEVEL OF KTH
C*. PART TYPE.
C*. IPA(K) - (K=I,..... ARTS) QPA OF KTH PART TYPE.
C*** BNRTS(K) - (K=I,... ,WARTS) BASE--NT-REPAIRED-THIS-STATION
C'*. RATE. INDICATES PROR]TION OF TYPE-K FAILURES
C" WI1 ARE REPAIRED AT THE BASE.
C**- (9 OUTPUTS -

Ci.. NBACKO(K) - (K=l,...,NPARTS) WIIER OF BACKORDERS FOR KTH
Cit PART-TYPE. BACKORDERS ARE DEFINED AS
Ci-. (# IN RESUPPLY)-(INITIAL STOCK LEVEL)
C-** NBASE(K) - (K=I...,NPARTS) NUMEER OF TYPE-K PARTS IN BASE
C*it RESUPPLY.
C'-. NDEPOT(K - (KI....WARTS) MllDER OF TYPE-K PARTS IN DEPOT
C*** RESUPPLY.

C--

PARAMETER MAXPRT=304
COMMON/RSEED/ SEED
COMMON /PARTS/ WARTS, IPA(MXPRT),NBACKO(WAXPRT),

& BERATE(MAXPRT),DRPRATE(PiAXPRT),INITSJ(MAXPRT),RESUPP(MAXPRT),
& BNRTS(PAXPRT),BA (MAXPRT),NUPOT(MAXPRT)
C-
C- *DO FOR(EAOi PART TYPE)

DO 200 K=I,NPATS
C-
C--- DRAW SAM E FROM POISSON DISTRIBUTION FOR NUMBER OF
C- PARTS IN RESUPPLY

NRESUPP=IPOISSON(RESUPP(K), SEED)
C-
c- *COMPUTE INITIAL BACKORDERS

NBACO(K=NRESUPP - INITSJ(K)
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C-C- *IF (IF BACKORDERS GREATER THAN PARTS OWA)
IFMNACIK.LE.?N JAWK) GOTO 100

C-
c- *PRINT UARN1NG if SSA&iE AN~D TRWlATE NBACKOWK

)'RITE(6, 9001)

NBACK(K)#ACIQPA( K)
NESlFPlhBdMO(K)+INITSJ(K)

C-
C- *END IF(TRMCATE BACKORDERS AT MAIXIMUM AVAILABLE)

100 COGNTIME
C-
C- *ALLOCATE THESE PARTS BETWEEN BASE PJ4D DEPOT RESILFPLY

RBASE=0.0
IF(BRPRATE(K).GT.0) RBASE(1-BNRTS(K))ERRATE(K)
RIEPOThO. 0
IF(DRPRATE(K).GT.0.0) RDEPTtWTS(K)/DRRATE(K)
NDEP=NBIN(11(RDPOT/(RBASE.RDEPOT) ,NRSLIPP)
NDEPOT(K)=NDEPOT(K)+NDEP
NBASE(K)=NBASE(K) 'RESPP-WE

C-
C-- *END DO (PARTS LOOP)

200 CONTINLE
C-

9001 FORMjAT("0$$S$$$$ INITBOI ERROR - TOO MANY PARTS IN RESUPPLY,/,
& $SM$$ K=,l3, NBAKO(K)=,15," NAC=',3,* IWA(K)=",13,

& I," $$$$$$ NERESUPP, INITS.J(), RESUPPMK = ,215,FIO.3)
END
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SUBROUTIN~E INITPRT( IFILE, IWPARTSIJRTLGTH,PACBaW)

C++ INITPRT - LOAD AND INITIALIZE SPAR-PARTS DATA.
C**. THIS ROUTINE LOADS THE SPAR-PRTS INPUTi DATA AND
C*.. INITIALIZES THE STATISTICS ANDI TABL.ES NEEDED FOR
Ci** SAMP~LING TOTAL PART DEMANDS ANDI ALSO DETERMIINING PART-TYPE
Ca** FOR A GIVEN BROKEN PART.
C+***#44 ~i u:uixi ilI i hu~i i i igi~p

C-.-
PARAMETER MAXAC=108. IAXBIT=36,MXVEC=2+(MAXAC- ) /MAXBIT
PARAMETER MAXPRT=304
LOGICAL IWPART
CHARATER CNSN* 18
COP"O /PARTS/ WARTSIQPA(tXPRT),NBA(XO(MAXPRT),

& BRPRATE(?AXPRT), RPRTE(AXPRT),INITSJ(MXPRT),RESI.PP(MAXPRT),
& EIMTS(NAXPRT),NBASE(lAXPRT),NDEPOT(MAXPRT)

COMON /ALIASC/ FRACT(fAXPRT)7IALIAb(?AXPRT),FPARTS
commoN /DEMAND/ ACMEAN, ACV'AR, WFERAC

C-.
C- *IF(INFINITE PARTS ARE NOT ASSUMNED, I.E. NORS AIRCRAFT ARE
c--- TO BE PIOELED)THEN

IF(IfPART)GO TO 900
C-
C- *READ-IN PARTS DATA AND PERFR ERROR CHECKS

WARTS=1
100 CONTINUE

READ (IFILE, END=20O) CNSNFRACT (WARTS), JW~A(WARTS), ,FP,
& IN ITSJ (WRTS) RESP(ARTS),fTS (ARTS), BDAYS, MAYS

IF((FRACT(IfARTS).GT.O.O).AND. (FRACTWARTS).LE.1.0))
& GU TO 50

IF(IQPA(NPARTS).GT.O)GO TO 50
IF((FAP.GT.0.0).AND.(FPP.LE.1.0))GO TO 50
IF (INITSJ (WARTS/. GE. 0)GO TO 50
IF(RESUPP(WARTS).GE.0.O)GO TO 50
IFI ((BNRTS (WARTS). GE. 0.0). AND. (BNRTS(tFARTS). LE.1. 0))

& GO TO 50
IF(BDAYS.GE.O.O)GO TO 50
IF(DDAYS.GE.0.0)GO TO 50

IRITE(6,9003) CNSN FRACT (WARTS), I QA (WARTS), FAP.
& INI TSJ( WARTS), RESUPP(NWARTS), BNRTS (WARTS), BDAYS, DIWI'S

00 TO 100
50 CONTINUE

BRPRATE(WARTS)=0. 0
IF(BDAYS.GT.0) BRPRATE(NPARTS)=1.0/(24.0*BDAYS)
ORPRATE (WARTS) 4. 0
IF(DDAYS.GT.0.0) DRPATE (WARTS) 1. 0/(24. *DDAYS)
FRACT (WARTS) =FRACT (WARTS) fVAPSORT.GTH
IF(FRACT (WARTS). LE.0. 0)(30 TO 100
NPARTS44PARTS+1

IF(WARTS.LE.MAXPRT)GO TO 100
READ( IF ILE, END=200) CNSN
WRITE(6,9004)MAXPRT
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2 ON TINUE

tPARTS=tARTS-I
WRITE(6, 9005)NPARTS

C-

C- *CLOSE-OUT SPS INPUT FILE
CALL FLOSE(IFILE)

C-
C- *COIMUTE MEAN AND VAIANCE OF RANDOM VARIABLE - TOTAL
C- -PAT-OEM' DS PER BROKEN AIRCRAFT

CALL PSTAT(PACBRK,NPATS, IWA,TFRACTFACANACVR,NPERAC)
C-
C- CONVERT PART-DE-DS-PER-FLYINC-HOUR TO A PDF

CALL PAKEPD(IPARTS,IQPA,FRACT)
C-
C- *SET-UP TABLES NEED FOR ALIAS METHOD OF SAMPLING PART-DE]'NDS

CALL ALIAS(NPARTS,FRACT, IALIAS)
FPARTS = FLOAT(PARTS)

C-
C- 'ELSE (IWINITE PARTS ASSUMED)

GO TO 950
900 CONTINUE

c-
C- PRINT MESSAGE INDICATING INFINITE SPARE PATS ASS.MPTION

WRITE(6, 9002)
C-
C- *END IF (INFINITE SPARE-PARTS TEST)

.50 CONTINUE
C-

RETU.RN

9002 FORIlT(IH0,7X,'INFINITE SPARE PARTS ASSUMED FOR THIS SOM RUN, ,

& /,NI.E., NO AIRCRAFT EVER WAITS FOR A SPARE PART.2)
9003 FORMAT('0$$S$$$ INITPRT ERROR - INVALID PART CHARACTERISTIC',
& /I, $$$$$$$ NPARTS, " = ",13,IX,A18,
& /I " $$$$$ FRACT, IWA, FAP = ",F6.4,14,F5.2,
& /, $$$$$ INITSJ, RES.PP, BNRTS = ",14,2F8.3,
& /I, a$$$$$$ BDAYS, DDAYS = ",2F10.2)
9004 FORMAT('0$$$$$$$ INITPRT ERROR - TOO MANY LRU TYPES",/,

& " $$$$$$$ MAXPRT = *,5)
9005 FORMT(lHO,3X,'LRU TYPES - ,14)
END
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SUBROUTINE INITREP
Cxx:i~ix..izu~I~I:::uuuII.,:.p~~f~:I
C++ INITREP - INITIALIZE VARIABLES FOR A SIMULATION REPLICATION.
C'"* THIS ROUTINE PERFORMI THE LENGTHY INITIALIZATION EEDED
C+*f EACH SIMULATION REPLICATION OF THE SON. THIS PROCESS
C+* IS ORGAN4IZED IN THE FOLLOWING MANNER. FIRST, N19CELLANEOJ.JS
C"'* OPERATIONS AR PERFORMED, THEN SPRS INITIALIZATION, AND
C'"" FINALLY, WORK CENTER INITIALIZATION. THE NMAS COMMO OUTPUTS
C"'4 OF THIS ROUTINE ARE NOT DEFINED HERE, BUT THE
C*** OPERATIONS BEING PERFORMIED SHOLL BE CLEAR FROM THE PROGRAMl-
C'*+ DESIGN LNGUAGE (PO1) CORRESOMING TO EACH OPERATION.
C**i..i~ IEIIuI~III~t:IIII:III:EIii xx

C-
PARAMETER NAXAC1O,MAXWC=25,MXBIT=36,NAXPRT=304,

& MAXVEC=2+(NAXAC-1 )/MXBIT
PARAMETER LFLD=7, 1ER(DIWAXBIT/LFLD, MXIIIJC=1+(MAXAC- ) /IfElF.
PARAMTER FlAXDAY30, IAXCYC=10, NAXSTAT-5
CtO" /ACSTATE/ LENGTH, NACVC(NAXVEC), IFLYVC(MAXVEC),

& MAINVC(NAXVEC), NORSVC(MAXVEC), LOSTVC(NAXVEC)
CXO" 1INtUTI INITUE, NAC, PATTRIT, IRES, RNMCM, IFPART,

& MXFLY(MAXCYC), IIEIAN, ISCALE, IAUWIGMT
COMMION !PARTS/ WfARTS, ILFA(MAXPRT), NBACO(MAXPRT)1

& BRPRATE(MAXPRT), IRPRATE(MAXPRT), INITSJ(MAXPRT),
& RESI.FP(MAXPRT), BNRTS(NAXPRT), NBASE(NAXPRT),
& NDEPOT(MAXPRT)

COMMON /STATS/ EXPECT(MAXSTAT,NAXCYC,MAXDAY),
& NRESRV, IZDAY.ITOTRES(MAXDAY),LOSSTOT

COMMUON /IJCBRK(/ PACBRK, PACOABT, POXII(MXC), PWCPROD,
& PURKSEQ(2,NAXWC), INDXUC(MAXWC)

COMMIO IWCINFUT/ NWC, NCREWdS(MAXWC), SRATE(MAXWC)
(XWIPON /WCMINT/ LIS1WP(MXIF4IC,MAXWiC), INREPR(MAXWC)
LOGICAL INFPART

C-
C- *INITIALIZE RESERVE AIRCRAFT COUNTS

CALL. ZERO(ITOTRES,MAXDAY)
IZDAY=0
lIRESRV-=O

C--
C- *RESET INITIAL. IE FOR THIS REPLICATION

NC=INITUE
CALL UEUPDAT(NAC)

C-
C- *INITIALIZE CtUtLATIVE AIRCRAFT LOSSES TO NONE

LOSSTOT =0
C-
C- #CLEAR AIRCRAFT-STATUS BIT-VECTORS

CALL ZERO(LOSTVC,MAXVEC,
Is NORSVC,MAXVEC,

& IM;EPR,MAXdC)
C-
C- *SET FIRST NAC BITS OF TIE FLYING BIT-VECTOR TO FLYABLE

00 100 I=1,LENOTH
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100 IFLYVC(I)#4ACVC(I)
C-.
C- *IF(IWfINITE PARTS NOT ASSU(D)THEN

lFIItFPAT)6O 10 200
C-.
C- XLEAR BASE AND WEOT RESUPFPLY COLHTS

CALL ZERO(NBASEdMAXPRT,NIDEP0T,1AXPRT)
C-.
C- #CALW.ATE INITIAL BACKORDER FOR EACli PART-TYPE

CALL INITBO(NAC)
C-
C- #INITIALIZE NMBER/DISTRIBJT ION4 OF NORS AIRCRAFT

NORS = ORSAC(PARTS,0PA,NACKO)
CALL TBITSL(NORS1 IFLYW,NORSV)

C-
C- *END IF (IFINITE SPARES TEST)

200 CONTNE
C-
C- *INITIALIZE tMNER/DISTRIBUTION OF AIRCRAFT IN MINTENANCE

NBRKX C INT(IcN.FLOAT(NAC)
CALL WCDIST(NBRKAC,PBRKSEQ, INDXWC, IFLYVC)

C-

END
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CuuI;uumuxuu~uzaii:ama~Euimul:~zm,

SUBROUTINE INITSCN( IFSCEN)
Cpgugzpxpg ugppppgp:pgpzpppppzppnp
C++ INITSCN -READ AND INITIALIZES SCEAIINUT1S.
C"* THIS ROUJTINE LOADS THE SCENARIO PARAETERS SPECIFIED
C#" BY THE USER. IT ALSO PREARES 1W SCRAICH FILE (FILE 03)
C" WHI1CH IS USED TO WRITE A COPY (f THOSE SCENARIO
C*. PARAMTERS WHI1C4 AR ALLOWED TO VARY ON A DAILY BASIS
C#"1 THROUGHOUT THE SCEARIO. A LIST OF VALUES IS WRITTEN TO THIS
C" SCRATCH FILE FOR EACH SIMULATION DAY. THEN, WHEN EACH
C*-" FLYING DAY BEGINS (FOR EACH SIMLATION REPLICATION), THE
C" PARAMETER VALUES FOR TH'AT DAY AR LOADED.
CI~:hEE:EIEN~I:It:JNEEI~tm~h~Etiuiii

C-
PARAMETER AXldC=25, 1'AXY=5, MXCYC=1O
CHAACTER*4 FTOTYN,LTOTYII
CHAACTER*20 0HSEE
cDAWrER80 NEXTLINE
LOGICAL. VARY(MAXVMY),VAYSW, ItfPAT, INFlN
COM IRSEEDI SEED
COMMION /TIME/ PREFLITESORTLGTH,WAITCYC,

& TYPMdITE, NSII, ISINMDAY, IDAY,NCYCLES, ICYCLE
COMMION 1IFFUTI INITUE, NAC,PATTRIT, IRES, RINP, IP T,

& FAXFLY(F1AXCYC), INF)d, ISCALE, IAUG?9T
COIYI? I ICBRK/ PACBRK. PACOART, PWIJC(MXWC), !iIYROD,

& PBRKSEQ(2,MAXUC), INDXWC(NAXJC)
C-
C- #READ STORED INPUT
5 FORMAT(V)

READ(IFSCEN,5) (VAY(J),1Il,MAXVARY)
READ( IFSCEN, 5) IME, FTOTYN, LTOTYN, IF)W, IFPAT, NSIM, NAC

& .PACBD(, RhI0I, NMDAY, PREFL ITE, SORTLOTH
READ(IFSCE,5) ISCLE
NEXTLINE=-
INIT1E=NC
WRITE(06,9000) NSIII.O4SEED.NAC
VARYSI=. F.
REAO(IFSCEN,5) PATTRIT.PACOABT,NCYCtES, IRESWAITCYCTYM4ITE
READ(IFSCEN,5) (MAXFLY(l),I~1,NCYCLES)
IF (VARY(4)) OTO 100

WRITE(06,9008) IRES
COTO 200

100 CONTINUE
WRITE(06, 9007)
CAL CONCAT(NEXTLIE,28.'VAY BY DAY',1,i1)
VARYSO. T.

200 CONTINUE
IF (VARY(5)) GOTO 300

WRITE06,9010) MAIFLY(1)
GOTO 400

300 CONTINUE
WRITE(06, 9009)
VARYSW-..T
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CALL C0NATNEXTLIE,45,'VARIES BY CYCLE/DAY',1, 19)
400 CONIME

WRITE(06,9Oll) IOXTLIE
IF (VARY(3)) 60TO 500

WRITE(06, 9012) FM)AYtL'YCLESFT0TILTTYNPELITE,S RfLGTH,
& WAITCYMNW9ITE

G01 600
500 COITIFIE

WRITE(06,9013) NLMgAY,FT0TYMLT0TY,PEFLITE, SORTLOTI4
VAYSD=. .

600 COffIKE
WRITE(06,9014) IOWMHPACFU(
NEXTLINE=l'
IF (VARY(1) 0010 700

WITE(06,9015) PATTRIT
0010 800

700 CCNTINIE
WITE(06, 9016)
VARYS=. T.
CALL CAT(tEXTLIE,19 1'BY DAY',1,6)

800 CONIMtE
IF (VARY(2)) 0010 900

WRITE(06,9017) PAU3A1,NEXTLINE
0010 1000

900 CONINLE
CALL CONCAT(NEXTLIINE,46,'BY DAY**,1,6)
WRITE(06,9018) NEXThI1E
VARYSWi=. T.

1000 C0WIME
DD~ 1200 IDAY=1,MJIW

bIRITE(03) PATTRIT,PACMABT,NCYCL-ES, IRESWAITCYCTY?9411E
WITE(03) (MAXFLY(d)).c,NCYMtES)

IF (.14)T.VARYSWd) 0010 1100
kITE(061 9001) 'AY =',IMAY
IF (VARY(1)) WRITE(06,9002) PATTRIT
IF (VARY(2)) WRITE(06,9003) PACOABT
IF (VARY(3)) WI1TE(06,9004) NCYCLES1IJAITCYC,TYMNITE
IF (VARY(4)) WRITE(06,9005) IRES
IF (VARY(5)) WRITE(06,9006) 'CYCLE',(J,.P:,NCYCLES)
IF (VARY(5)) WRITE(06,9006) 'MAX-FLY',

& (IAXFLY(J),J-1,NCYCLES)
1100 CINTIKE

IF (IDAY.Eg.PIMJY) 0010 1200
READ( IFSCEN, 5) PATTRIT,PACDT, tEYCLES1 IRESWITCYC, TY?9411E

EA(IFSCEN,5) fMAXFLYJ),J=1I,NCYCLES)
1200 CONTIKE

C-
C- #aOWRT USER SEED TO A REALM. R

BEIEcI(cHDiM 5)SED
C-
C- 4CLOSE SCSWI0 IWU4T FILE
C - CALL FCOSE(IFSCEN)
C-
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RETUR

9001 FaRMT('0',A5, 13)
9002 FORMAT(' ATTRITION4 RATE =',F6.4)
9003 FORMAT(' OROUND-ABORT RATE =-,F6.4)
9004 FORAT(' WdAVES PER DAY -1,13/' WAIT TIME =',F4.2,
& /' OVERNITE RECOVERY a',F5.2)
9005 FORMAT(' RESERVES =', 13)
9006 FORMT(' ',A7,1002,13))

C
9000 F0HriAT('l'///4X'x.,u:ii:ivuuxi,~z::i

& ,...SON RUNH ..... mxI:If:.u',/,4X

& SIMLATION - REPLICATIONS m' 14,5X,
& 'RADJOMNUMMBER SEED = ',AS/'O',3X 1 AIRCRAFT -',3X,

& 'LE =1,13)
9007 FORMT('*',28Z, 'RESERVES')
9008 FORMT(+,27X,'RESERVES =',13)
9009 Ft T('+',44X,'IXI.J5 LNCHI-SIZE')
9010 FORMT('+',44X,'MAXIrgM LAUJICHSIZE ='413)
9011 FORMAT(' ',A8O/'0',3X1'FLYING SCHEDULE -'/'0',101,'WAVES',3X,
& 'TAKCEOFF',
& ' TIffS' ,6X, 'MINIIW. , 3X, 'SORTIE', 2X, 'IAIT',2X, 'O".ERNIGHT'/
& 4X,'OAYS',2X,'PER OY',3X,'FIRST',3X, 'LAST',4X,
& '10WtO3', 2X, 'LENGTH', 2X, 'TIME', 2X, 'RECOVERY')
9012 FORtIAT('0'13X,13,5X,12,6X,A4,4XA4,6X,F5.2,5X,F5.2,3X,F4.2,
& 3X,F5.2)
9013 FOW~AT('0',3X,13,4X,'VARY',5X,A4,4X,A4,6X,F5.2,5X,F5.2,2X,
& 'VAR1ES'.2X,'VARIES'/' ',9X,'BY DAY',39X7'BY DAY',2X,'BY DAY')
9014 FORI'AT('0',3X,'RATES -'/'0',6X,'INITIAL', 17X,'AIRCRAFT'/
ki 6X,'NIKc RATE',3X,'ATTRITION',3X,'BREA RATE',3X,
& 'GROID-ABRT''',7X,F5.3,7X,13X,F6.4,)
9015 FORMT( '+', 17X,F6.2)
9016 FORM1AT( '+' 18X, 'VAIES')
9017 FORMT('+'43X,F6.4/' ',A90)
9018 FO RMAT('+' 145X,'VRIES'/P ',AB0)
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SUiBROUTINE INITWC( IFILE, INF1W,NC)

C++ INITC - LOAD AND INITIALIZE MAINTNNC WORK CENTER DATA.
Ci-* THIS ROUTINE INITIALIZES THE INFORMTION NEEDED
C.*. FOR MODELING THE AIRCRAFT MAINTENANCE WORK-ENTERS.
CuE IT READS THE MAINTENANCE MANPOWER INUT FILE, PRINTS
C*u A LISTING OF THESE INPUTS, AND COMPUTES ADJUSTED BREAK-
C*4 RATE RAYS FOR kORK-CENTE BREAKS

CI " INPUTS -
C. IFILE - UNIT NMBER OF TIE INPUT FILE FROM
C*" WHICH TIE WORK-CENTER INPUTS ARE READ.
C*" THIS FILE IS CLOSED-OUT ATER THE INPUTS
Ct" AR READ
C... INm'AN - LOGICAL VARIABLE INDICATING WHETER INFINITE
C." PANP(OWER IS ASSUMED FOR ALL OR-CENTERS. IF
Ct*. I~ TRUE THN NUMIER OF SERVERS FOR EACH WC
C"* IS SET EQUAL TO THE MAXIMUM ALLOWABLE M
C+" OF AIRCRAFT.
C** N AC - LE (UNIT EQUIPMENT); MIlER OF AIRCRAFT
Ct. POSSESSED BY THE BASE OF INTEREST.
Cu* CUM" INIUTS -
C** PACEIRK - USER-INfUT AIRCRAFT BREAK-RATE. PROBABILITY
C* THAT AN AIRCRFT RETURING FROM A SORTIE REQUIRES
C.-' UNSCHEDULE MAINTEAE IN AT LEAST I WOW-CENTER.
Ca. PACGABT - PROBABILITY THAT AN AIRCRAFT GR01-BORTS DURING
C(,* THE PRE-TAKEOFF PERIOD.
Cf" CO"IN OUTPUTS -
C#44 MdC - NLDE1R OF WORW-CENTERS TO E MODEED
C*** NCREW - NUIBER-OF-SERVERS RRAY. NCREWS(I) IS THE
C..- NMBER OF SERVERS IN THE ITH WOWK-CENTER.
C#. SRATE - SERVICE-RATES ARRAY, SRATE(I) IS THE SERVICE-
C..* RATE (IN AIRCRAFT PER HOUR) OF THE SERVERS
C#,' FOR THE ITH WORK-CENTER.
C*** PBRKSEQ - WORW-CENTER REK A#RAYS FOR THE SEQUENTIAL
C... SAMPLING PROCESS OF DETERMINING WH~ICH WORCENTERS
C-." AIRCRAFT BEAK INTO.
C#.. INDXWC - SORTED AAY OF WORK-CENTER INDICES USED WITH
C,," SEQ.ENTAL-SPLI NO PROCESS.

C-

PARAMETER MAXWC=25, MAXAC=106, LFLD=7
COMMON /WCIN-UT/ NC, NtREWS(MAXWC), SRATE'(AXNC)
COMMON /WCB / PACBRK, PAC.ABT, PRIJ(MAXWL), PWCPROD,

&PBRKSEQ(2,MAXWC), INDXWC(MAXWC)
LOGICAL I NFMA

C-
READ P) ECHO-PRINT MAINTENACE KFOER INPUT FILE
CALL WCREAD(IFILE, IXWC, NC,POXIIC,E ,,SRATE)

C-
C- *IF INFINITE PW4POER ASSUMED - RESET NMBER OF SERVERS
C-- PER SHIFT TO MAX NUMBER OF AIRCRAFT; THUS NO AIRCRAFT
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C- WILL EVER WAIT FOR ASER
IF(INFIW) CALL SPRAY(MAXAC,NCREIW,NMC)
IF (INFW) WRITE(6,9001)

C-

C- *INITIALIZE WORK-CENTER BREAK ARAYS FOR (ROLDS-AORTS AND
C- BREAKS; NOTE THAT THE SPE WAYS A RO.i Y USED FOR BOTH

CALL WDR0(NC,PRKIC,PBKSEQ, INDXWC,PWCPROD)

C-
C-- PERFOIRi ERROR DECK TO ENS LFLD P ETER LARGE ENOIUGH
C- SO THAT THE BIT-FIELD CAN STORE THE MAX AC #

IF(I'AXC.GT.2*HLFLD)RITE(6,9002)LFLD, XAC
C-

RETURN
9001 FORMAT(HO X,'INFINITE MANP0IER ASS.ED FOR THIS SON RUN -n,/,

& 7X,*I.E., THERE ARE NEVER ANY AIRCRAFT GJELES IN MAINTENAWCE.')
9002 FOWAT('O$$$$$$ INITC ERROR - LFLD PARMETER TOO ShALL',/,
&"$$$$$$$$ LFLD, MAXAC m,215)

END
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INTEGER FUCTION IP6ISSON(IMAEED)

C++ IPOISSON - GENERATE RDOIM SAMPLE FROM A POISSON DISTRIBUTION.
C.+* THIS ROUTINE GCE WATES A RANDOM SALE FROM A
Cf-# POISSON DISTRIBUTION WITH A GIVEN MFAN. THE EXP(PdTIL-DRAW
C*t. METHOD IS USED FOR DISTRIBUTIONS WITH SMA.L EANS, AN)
Ct.* A NOrt APPROXIMATION IS USED FOR LARGER MEANS (>20).

C..' INPUT-
C**t RPM - MEAN OF POISSON DISTRIBUTION FROM WHICH SAMPLE
C*II IS TO BE GENERATED.
Cff* INPUT/OUTPUT -
C- SEED - SEED OF RNDOM NMBER GwERATOR.

C-

C- *IF(INPUT PARAMETER IS A LEGITIMATE MEAN FOR A POISSON)
IF(R EAN.LT.O.O)GO TO 400

C-
C- *IF(MEAIN IS NOT TOO LARGE)

IF(REAN .GT, 20.0) GO TO 200
C-
C- *tE EXPONENT IL DRAW METHOD FOR POISSON SAMLE

IPOISSON=-!
PR0=1 .0
TEST=EXP(-RMEAN)

100 CONTINUE
IPOISSONIPOISSON+I
PRODIPROD "M1F (SEED)

IF(PROD.GE.TEST)G0 TO 100
C-
C- #E.SE (LARGE MEAN)

GO TO 300
200 CONTINUE

C-
C- fUSE NO(RM& PPROXIMATION TO POISSON

IPOISSOWMAXO(O, INT(XNO(RWd,SRT(RIEAN),SEED)+.5))
C-
C-- 4M IF (SIZE OF MEAN TEST)

300 CONTINUE
C-
C- *ELSE (MEAN IS LESS THA ZERO)

GO TO 500
400 CONTINUE

C-
C- *SET ITURN VALUE TO ZERO AND PRINT ERROR MESSAGE

IPOISSON : 0
WRITE(6, 9001 )REAN

C-
C- *END IF (LEGITIMATE MEAN TEST)

500 CONTINUE
C-

RBTURN
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9001 FWHtA (0St6$S$$ IPOISSON UM~3 - NEGAT1IVE MEAN ,I
& SS#S RHEAN 1F10. 5)

END
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INTEGER FUNCTION LBITS(IWURDNDITS)

C++ LBITS - MASK-OFF LEFTMOST I-BITS IN A COMPUTER WORD.
C". LBITS IS A FORTRAN FUNCTION WHICH WILL SELECT A GIVEN
C"- NUMBER OF I-BITS FROM THE LEFTMOST PORTION OF A GIVEN INJT
C.* WORD. LBITS RETURNS A WORD CONSISTING OF THESE SELECTED
C- I-BITS WITH O'S EVERYWHERE ELSE. NOTE THAT THE INPUT
C". WORD SHOUiD CONTAIN AT LEAST AS MANY I-BITS AS THE NMBER TO BE
C".# SELECTED, NITS'.
CH. THIS ROUTINE IS SPECIFIC TO A COMPUTER WITH 36-BIT WORDS
C"*. SINCE IT WORKS BY EXTRACTING 6-BIT FIELDS.
C*".

C*". INPUTS -
C"-. IWORD - WORD FROM WHICH THE I-BITS ARE TO BE SELECTED.
C.-" THIS WORD SHOULD CONIAIN AT LEAST AS MANY I-BITS
C"* AS REQUESTED. IF MR AN THAT ARE REQUESTED,
C*+* THIS ROUTINE WILL RETURN AN EXACT COPY OF THE INPUT.
C*** NBITS - NMBER OF I-BITS TO BE SELECTED FROM 'IWORD'.
C*" OUTPUT -
Cf"n LBITS - A COPY OF THE PORTION OF TIE INPUT WORD CONTAINING
C".4 THE SPECIFIED NUMBER OF LEFTMOST I-BITS.
C.** CDMON TABLES USED --
C". ICOUNT(I) - NIMBER OF I-BITS IN THE BINARY REPRESENTATION OF THE
C".* INDEX I. I=O,1,2,...,63
C**' MS10LFT(I) - MASK FOR WHICH THE LEFTMOST I-BITS ARE I-BITS,
C. AND THE REMAINDER OF THE WORD IS ZERO. I=1,2,3,...,36
C** MASK(I) - CONTAINS A I IN THE ITH BIT (COUNJTINO FROM THE LEFT)
C*" AND O'S EVERYWHERE ELSE. 1=0,I,2,...35
CHi-" ,xixxi',xl i;:--imu, iiii i ;iiixllixuxx iiiiiii~iii iii*
C-

PARA#ETER MAXBIT=36,LFIELD=6
COM N/BITS/ MASKO,MAS(35), iLEFTO,MSKLFT(36),

& IZOUT, ICOLNT(63)
C-
C- *IF(NO BITS ARE REQUESTED)THEN

IF(NBITS.GT.O) GO TO 1000
C-
C- +RETURN A VECTOR OF ALL ZEROES

LBITS = 0
C-
C- *E.SE (SELECT LEFMOT BITS)

GO TO 5000
1000 CONTINUE

C-
C- HSEARCHING FROM LEFT TO RIGHT, FIND THE 6-BIT FIELD
C- CONTAINING THE LAST BIT TO BE SELECTED
C-
C- *INITIALIZE Do

IBIT = 0
IFOUND = 0

C-
C- 00 UNTIL(APPROPRIATE 6-BIT FIELD IS FOUND)
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2000 CONTINUE
C-
C- *UPDATE UMER OF I-BITS FO SO FAR

IFOUD = IFOWD + ICOUNT(FLD(IBIT,LFIELD,IWORD))
C--
C- *UPDATE FIELD COUNTER

IBIT = IBIT + LFIEL.D
C-
C- *END DO (FIELD LOOP)

IF((IFOUID.LT.NBITS) .AD. (IBIT.LT.MAXBIT)) 00 TO 2000
C-
C- #COMPUTE NUMBER OF EXTRA I-BITS INCLUDED

NEXTRA = IFOUND - NBITS
C-
C- WPERFOR I ERROR CHECK TO ENSURE PROPER NUMBER OF IS FOUND

IF(NEXTRA.LT.O)WITE(6, 9001 )NBITS, IFOtNDNEXTRA
C-
C- *DO WHILE(THERE ARE EXTRA I'S TO ELIMINATE)

3000 ;ONTINUE
IF(NEXTRA.LE.0) GO TO 4000

C-
C- *IECRIENT BIT COUNTER

IBIT = IBIT - 1
C-
C- *DECREMENT EXTRA-BIT COUNTER IF THIS BIT IS A I

IF(AID(WORDMASK(IBIT)).NE.0) NEXTRA=NEXTRA-1
C-
C- #END DO (EXTRA I'S LOOP)

GO TO 3000
4000 CONTINUE

C-
C- *RETRN PORTION OF INPUT UP TO, BUT NOT INCLUDING
C-- THIS LAST BIT

LBITS = AND(IWORD,IM(KLFT(IBIT))
C-
C- *END IF (ZERO BITS REQUESTED TEST)
5000 CONTINUE

C-
RETN

9001 FORIAT("O$$$$$$$$ LBITS ERROR - TOO FEW I-BITS TO MASK*,/,
& $$$$$$$ NBITS, IFOUND, NEXTRA = ',315)

END
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SUBROUTINE MAKEPD (N, IQPAUEMIWD)

C++ rIEPD - CONVERTS PARTS LOWIAY INTO A PF.
C** THE ALIAS METHOD REQUIRES A LEGITIMATE PROBABILITY
C+*' DISTRIBUTION AS AN INPUT. THIS ROUTINE. TAKES THE WA
C** AND PROB[DEAND] FIGURES FOR EACH PART, AND FORMS A PDF
C*** FROIM THEIR PRODUCTS. THERE ARE N PART TYPES.
C:::, iniii: x I x: xlxxxuxxxxx::::::::::::::::: :::.:x ExIE::::::::::

C-
DIMENISION IWA(N), IEMAND (N)

C-
SUM = 0.0
DO 30 K=I,N

DE'ND(K) = DE]D(K) * FLOAT(IQPA(K))
SUM = SUM + DEAIND(K)

30 CONTINIE
RECIP = 1.0 / SUM
SUM = 0.0
DO 60 K=I,N-I

DEI NDK) = LE ,EM ) * RECIP
SUM = SUM + DEMAND(K)

60 CONTINUE
IEMNDI(N) = 1.0 - SUM

C-
RETURN
END
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INTEGER FUNCTION MNU (DUMMY)
Ch.....h.***..... iuIIW" w m uip"" m*+kiiii*+#Mw~w~mmiiippiiii xxui...*
C++ MOM - GENERATE MUILTINO IIL SAMPLE FOR PART DOW TYPE.
C** THIS FIJNCTION GENERATES A MULTINOMIA SAMLE INDICATING
C** WHICH PART TYPE HS BROKEN. IT USES TWO TABLES CREATED
C+* PREVIOUSLY BY SUBROUTINE 'LIAS'.
C*-

CH* COm14 INPUTS -
CE. FPARTS - FLOATING-POINT VALUE OF NUMER OF PART TYPES, N.
Cm FRACT(I) - TABLE OF FRACTIC*IL CUTOFF VALUES USED BY THE
C-** ALIAS METHOD. I=1,2,...,N
CE*. IALIAS(I) - TABLE OF ALIASES USED BY ALIAS METHOD. I=l.....N
C** OUTPUT -
C+-* MO - INDEX INDICATING TYPE OF PART WHICH S MROD.
Cm•* NIIO=1,2,...,N (NMBER OF PART TYPES)

C-
PARAMETER PAXPRT=304
COMMON /RSEED/ SEED
COI'IN /ALIASC/ FRACT(MAXPRT),IALIAS('XPRT),FPARTS

C-
C-- #$AK 'U' A UNIFORM (O,N) RANDOM REAL NUB

U = FPARTS * LNIFMI(SEED)
C- *

C-- *M,KE 'IU' A NIFORM RANDOM INTEGER (1,N)
IU = IFIX(U) + 1

C-
C- *IF NECESSARY, REPa 'IU' BY ITS ALIAS

IF (U .GT. FRACT(IU)) IU = IALIAS(IU)
C-
C- RESULT IS RETURNED AS 'MOM'

rOM = IU
C--

RETURN
END
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CIW H-, H-_ i_ -_ --- ---..

SUBROUTINE IUPDATE(NWC CMAINVC)

C++ UPDATE - UPDATE MAINTENANCE AIRCRAFT-STATE BIT-VECTOR.
C* MU PDATE UPDATES THE OVERALL MAINTENANCE BIT-VECTOR. THIS
CH- IPATING PROCESS CONSISTS OF GOING THOM EACH WOR--CENTER
Ci-i LIST OF AIRCRAFT AND MARKING THE CORRESPONDING BIT-POSITION IN

C**. THE MAINTENNCE BIT-VECTOR FOR ANY AIRCRAFT IN SUCH A LIST; THUS,
Cii. ANY AIRCRAFT IN AT LEAST ONE WORK-CENTER LIST WILL BE MARKED AS
Ci-. BEING IN MAINTENANCE STATUS.
Ci** THE MAINTENANCE BIT-VECTOR IS UPDATED AT THE BEGINNING OF
C**t EACH FLYING CYCLE. IT IS NOT MAINTAINED DURING THE FLYING CYCLE,
Cit. SINCE IT IS ONLY NEEDED AT THE START OF PREFLIGHT TO DETERMINE
C*+# THOSE AIRCRAFT WHICH ARE NOT MISSION-CAPABLE BECAUSE THEY AE
Ci-. IN AT LEAST ONE WORK-CENTER. IT IS MUCH FASTER TO UPDATE
C**t ONCE EACH FLYING CYCLE RATHER THAN UPDATING IT EACH TIME A

C*** WORK-CENTER BREAK OR REPAIR O(CRS.

CH-f INPUTS -

Cfff NIC - MBER OF W(R-CENTERS BEING SIMLATED
Ci-i COMMON INPUTS -
Ci*t MASK(I) - CONTAINS A I IN THE ITH BIT (COWHTING FROM LEFT)
Ci*i AND ZEROES EVERYWIERE ELSE. I-,... ,35
C*** LENGTH - LENGTH (IN WORDS) OF AIRCRAFT BIT-VECTORS
C+t INREPR(J) - NUMBER OF AIRCRAFT IN WOWKCENTER-J.

C*it LISTRP(IJ) - LISTRP( . ,J) IS A LIST OF AIRCRAFT NUMBERS
C+t INDICATING THOSE AIRCRAFT REQUIRING MAINTENANCE IN
Ci-. THE JTH IoR-CeMTR fJ-I,2... MdC). THIS LIST
C** CONTAINS EXACTLY INREPR(J) AIRCRAFT NUMBERS. TO SAVE
C'* SPACE, THESE LISTS HAVE BEEN PACKED INTO BIT-FIELDS
C+* INSTEAD OF WORDS. EACH MBER IS STORED IN A BIT-FIELD
Ct* "LFLD" BITS WIDE; HENCE, IF MAXBIT" IS THE LENGTH
Cit- OF A COMPUTER WORD ON THIS SYSTEM, THEN THERE ARE
Cii (MAXBIT/LFLD) BIT-FIELDS STORED PER WORD. THE AIRCRAFT
C*** NMBERS STORED IN THESE BIT-FIELDS INDICATE A UNIQUE
C#". BIT-POSITION IN THE VAIOUS AIRCRAFT-STATUS BIT-
C*** VECTORS. THE AIRCRAFT ARE M18E0,LEFT-TO-RIGHT,
Cit 0,1,2,...,(MAXAC-I) . TO GET THE ITH AIRCRAFT NUIBER
Ci-i IN A WORK-CENTER LIST, THE CORIRSPONDING
Ci-, BIT-POSITION AND WORD-INDEX MUST BE COMPUTED.
Ci*i OUTPUTS -
Ci*i MAINVC - MAINTENANCE AIRCRAFT-STATUS BIT-VECTOR. EACH BIT
Ci*i REPRESENTS AN AIRCRAFT. A I INDICATES THE
Ci*i CORRESPONDING AIRCRAFT IS BEING REPAIRED IN AT
Cfff LEAST ONE WORK-CENTER, AND 0 INDICATES THE
Cit. AIRCRAFT IS NOT CURRENTLY IN MAINTENANCE.

PARAMETER MAXWC==2

PARMETER MAXAC 108, MAXBI T=36, MAXVEC=2+(MAXAC- I)/MAXBIT
PARAMETER LFLD= 7,RNPOIE BIT/LFLD,(tXIMC=Ie+(MtAXAC-I )IID
COMMON /WCDAINT/ LISTRP(MXIMW,MAXWL), INREPR(MAXWC)
COPON /BITS/ MASI(O,MASK(35),IN.EFTO,MSKLFT(36),

B-37

.! ...



IZCOUT, 1CJ163)
DIMENSIidA MIfCrXVEC)

C-
C- *INITIALIZE MINTENANCE BIT-VECTOR TO NO AIRCRAFT

CALL ZERO(MAINVC,MAXVEC)

C- *00 FOR(EACH WORK-CENTER)
IF(PNdC.EQ.0) G0 TO 400
0O 300 01,NWC

C- .130 WIIILE(STILL AIRCRAFT IN THIS WORK-CENTER INTENAJVE LIST)

IF(NtM.EQ.O) GO TO 200
D0 100 I=1,MJM

C-
C- #GET NEXT AIRCRAFT WElER ON LIST FROMI APROIATE BIT-F IELD

IAC =RFD(rgOD(I-1,NPRWU).FLD,LR.D,
& LISTWP(1+(I-1)/NPERWRD,J))

C-
C- *C(WtJTE WORD AND) BIT POSITIONS INDICATED BY THIS AC #

IWORD = 2 + IAC/MAXBIT
IBIT = IOD(IACJAXBIT)

C-
c- 0MJ~ CORESPNDING POSITION IN AIRCRAFT MAINT BIT-VECTOR

MAINVA(IWORD) =OR(MZANYC(IWORD), ?ASK(IBIT)
C-
C- 'EN DO (WOK-CNTE LIST LOW)

100 CONTINUE
200 CONTINtE

C-
C- 'EN DD (IdORK-CENTER LOOP)

300 CONTINLE
400 CONTINUE

C-
C- #COPUTE TOTAL AIRCRAT IN MINTENANCE BY COMRJING I-BITS IN
C- AIRCRAT MAINTEWdU VECTOR

MAINVC(1) =NIVECTMAINVC)
C-

RETURN
END
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C"""

INTEGER FUNCTION NIBITS(IWORD)

C++ NIBITS - COUNT MW OF I-BITS IN COMUER WORD.
C.'- NIBITS IS A FORTRAN SUBROUTINE WHICH WILL REM THE
C*ii MEER OF I-BITS IN A GIVEN WORD. THIS ROUTINE IS SPECIFIC
Cx.+ TO A COMPUTER WITH 36-BIT WORDS, SINCE IT WORKS BY EXTRACTING
Cii 6-BIT FIELDS FROM THE WORD. IT USES EACH 6-BIT FIELD EXTRACTED
Ciu AS AN INDEX INTO A TABLE, AN THE ENTRIES IN THE TABLE CONTAIN THE
Cxi CORRESPONDING NUI'ER OF I-BITS FOR THAT INIDEX.
C 'H

Cii. INPUT -

Ciii IWORD - WORD FOR WHICH THE I-BITS AE TO BE COUNTED
Ci'i OUTPUT -
Ciii NIBITS - MJMBER OF I-BITS IN THE GIVEN INPUT WORD. HENCE,
Ciii NIBITS RETJRIS AN INTEGER BETWEEN 0 AN 36.
Ciii TABLE USED -
Ciii ICOUNT(I) - IIMBER OF I-BITS IN THE BINAY REPRESENTATION OF THE
Cix. INDEX I. I=l,...,63

c-
COMMON /BITS/ WSKO,,ASK(35), MLEFTO, ISKaLFT(36),

& IZCOJT, ICOI.T(63)
C-

NIBITS = ICOUNT( FLD( O,6,IWORD) )
& + ICOLT( FLD( 6,6,IORD) )
& + ICOUNT( FLD(12,6,IWORD) )
& + ICOU.NT( FLD(18,6,IlORD) )

+ ICOINT( FLD(24,6,IWORD) )
& + ICOLR4T( FLD(30,6,IWORD) )
C-

RETURN
END
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C f

INTEGER FUNCTION NIVECT(IARRAY)

C++ NIVECT - COUNT NUIER OF I-BITS IN A BIT-VECTOR.
C*** NIVECT IS A FORTRAN SBOUTINE WI01 WILL RETUR THE
C** NUhBER OF I-BITS IN THE WORDS COIRISING A GIVEN INPUT ARMY,
C*" NOT INCLUDING THE FIRST WORD. THIS ROUTINE IS USED TO COUNT

CI* THE KOM OF I-BITS IN THE V (OUS AIRCRAFT-STATUS
C*. BIT-VECTORS.
C.* THIS ROUTINE IS SPECIFIC TO A 36-BIT-WORD CfMER, SINCE IT
Ct. MWS BY EXTRACTING 6-BIT FIELDS FROI THE ARRAY WORDS. IT USES
C*" EACH 6-BIT FIELD EXTRACTED AS AN INDEX INTO A TABLE, AN) THE
C " ENTRIES IN THE TABLE CONTAIN THE (,CURESPONDING KOM OF 1-BITS
CH. FOR THAT INDEX.
C*"
CH. INPUT -

C*" IARRAY - ARMY FOR WIIICH THE 1-BITS AE TO BE COINTED.
C*-* COMON TABLE USED -
C. ICOUNT(I) - NUBER CIF 1-BITS IN THE BINARY REPRESENTATION OF TIE
C.*" INDEX I. I=I...,63
C*" OUTPUT -
C*. NIVECT - MAE OF 1-BITS IN THE GIVEN INPUT ARRAY,
C** EXCLUDING THE FIRST WORD.

C-

PARA ETER IAXAC=108,?AXBIT-36, MXVEC=2+(MXAC-I) /MAXBIT

CMMN /BITS/ IVMSK0,ASK(35), tLEFT0M1R0JLT(36),
& IZCOUT,ICOUIT(63)

CO" /ACSTATE/ LENGTH, tACVC(MAXVEC), IFLYVC(IAXVEC),
& MAINVC(IAXVEC),NRSVC(IAXVEC), LOSTVC(iAXVEC)

DIMENSION IARAY(I)

C-
NIVECT = 0
IX 1000 I=2,LENGTH

IWORD = IARAY(I)
NIVECT = NIVECT + ICO.IM( FLO( 0,6,IWORD) )

& + ICOINT( FLD( 6,6,IWORD))
& + ICOLNT( FLD(12,6,IWORD))
& + ICOLNT( FLD(18,6,IWORD)
& + ICONIT( FLD(24,6,IWORD)
& + ICOIIMT( FLD(30,6,IWORD))
1000 CONTINUE

C-
RETURN
END
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INTEGER F64CTION NDINOM(PBINONNTRYS)
CIK nu I,;i::gi:i:iiI:phpII:::::::::::::::::::::::::i::::::::::

C++ NB[NOM - GENERATE RANDOM SAPLE FROM BINOMIAL DISTRIBUTION.
Ct*. NINON GENERATES A RAME1J SAMLE FROM A BINUMIL. DISTRIBUTIUN
C*** WITH THE GIVEN IPUT CACTERISTICS. THIS RUJTINE USES A
C*. COMBINATION OF TO M0ETHODS TO GENERATE THIS SAMPLE. FOR
C*f* BINOIIALS WITH RELATIVELY SMALL MRIBERS OF TRIALS, THE
C** STRAIGHTW A BERNOLLI TRIALS METHOD IS USED. FOR Lou
Ct" VALLES, THE INVERSE TRANSFORM ETHOD IS USED.
C*.* NOTE THAT THE MJUER OF FAILURES IN A BINOMIAL SAPE IS
Ct." THE COMPLEJT OF THE NUMER OF SUCCESSES IN THAT DRAW. HENCE
Cf" THIS ROUTINE WILL SAMPLE FROM THE COlE TARY BINOMIAL
C*. DISTRIBUTION OF FAILURES WHEN THE PROBABILITY OF SUCCESS IS
C,*t GREATER THAN .5 .
C**.
CI* INPUTS -
C.* PBINOM - PROBABILITY CHARACTERISTIC OF THE BINOMIAL.
C". PBINOM A.SO EQU LS THE PROBABILITY THAT THE
C"* BERNO.LLI VARIABLE LNDERLYING THIS BINOMIAL EQUALS 1.
C"* NTRYS - NUMBER OF BEROIULLI TRIALS CHACOTERIZING THIS
C*.. BINOMIAL.

C-
COMO /RSEED/ SEED

C-
C- *INITIALIZE SAF.E TO NO SUCCESSES

NBINOM = 0
C-
C- fIF(THIS IS NOT A SPECIAL DISTRIBUTION TO BE HWIELED SEPERATELY)

IF((PSINON.LE.O.0) .OR. (PBINOI.GE. 1.0)
& .OR. (NTRYS.LE.4)) GO TO 3000
C-
C- *DRW RANDOM S E FROM UNIFORM (0,1) DISTRIBUTION

RA = LNIFMI (SEED)
C-
C- *DETERINE WHETHER TO SE SUCCESSES OR FAILURES

PFAIL = AIAXI(PBINOMI.0-PBINOM)
PSUCC = 1.0 - PFAIL

C-
C- fCOIFUTE QUICK APPROXIMATION TO PROB(O SUCCESSES)

PROB = 1.0 - FLOAT(NTRYS)PSUCC
IF(RDRAW.LE.PROB) 00 TO 2000

C-
C- #COFUTE EXACT PROBABILITY OF NO SUCCESSES

PRO= PFAILE4NTRYS
C-
C- *IF(RiANIOM DRAW DOES NOT FALL WITHIN THIS PORTION OF THE CIF)

IF(IDRAW.LE.PROB) (0 TO 2000
C-
C- *INITIALIZE LOOP TO FIND APPROPRIATE PLACE IN THE CO:

RATIO m PSUCC/PFAIL
NPLUSI = NTRYS + 1
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COF 2 PROB

C-
*DO UNTIL(APPROPRIATE COF INDEX IS FOUW)

1000 CONTINUE

NBINO= NINON+ I
C-

C- +OMPUTE NEXT BOY IN CUMULATIVE DISTRIBUTION FICTION
PROS = (FLOAT(NPLUSI-NINON) /FLOAT(IBINOM))*RArTIGPRO0
COF = CDF + PROB

C-
C- #END DO (CDF LOOP)

IF((R.I.GT.CBF) .AID. (NBINOH.LT.NTRYS)) 0 TO 1000
C-
C- *EN IF (0 SUCCESSES TEST)
2000 CONTINUE

C-

C- COMPLEMENT RESULT IF FAILURES WERE SAMPLED
IF(PBINcI.GT. .5) NBINOM = NTRYS - NBINOI

C-
C- .ELSE (SPECIAL CASES)

00 TO 7000
3000 CONTINUE

C-
C- *IF(THIS IS A DEGENPATIVE DISTRIBUTION)THEN

IF((PBINOII.GT.0).AND. (PBINU,.LT.1.0).AND. (NTRYS.GT.0))
& O0 TO 4000
C-
C- 'SAIPLE FROI DISTRIBUTION (IF PBIWI , OR NTRYS=O
C- THEN 6E A REWE)

IF(PBINOII.E.1.0) NBINON = NTRYS
C-
c- *ELSE (USE BEROILLI TRIAL MEMTOD)

G0 TO 6000
4000 CONTINUE

C-
C- WPERFOR I APPROPRIATE NhMBER OF ERO I TRIALS

DO 5000 I=I,NTRYS
IF(UNIFl(SEED).LE.PBINOM) NBINON NBINOI + 1

5000 CONTINUE
C-
C- #M IF (DEGEERATIVE DISTRIBUTION TEST)

6000 CONTINUE
C-
C- #END IF (SPECIAL CASES TEST)

7000 CONTINUE
C-
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INTEGER FUNCTION NDMIS(I6WAC)
C.::p::uum: :u ::::::::::::: ::uz..t::::::::::::::::::::::I::::::

C+" mgO - GENERATE SMPILE OF TOTP. SORTIE PART DEMANDS.
C*-. NDMNDS IS A FORIRA FUNCTION WHICH GE.ERATES A
Cf'f SAPLE KNER OF PATS DEMAIS ON A SORTIE, GIVEN THE TOTAL
C*t KOE OF AlRC*T WHICH BROKE ON THAT SORTIE. THE
C#* PROBAILITY DISTRIBUTION OF TOTA. PATS DEINDS IS PPROXIATED
Cf" USING EITHER A NORMAL DISTRIBUTION (IF MEAN IS LAGE ENOUIGH TO
C*ti APPLY THE CEN7TR LIMIT THEOREM) OR A POISSON DISTRIBUTION.
Cit.
C.** INPUTS--
C..* NRKAC - MLWER OF AIRCRFT WHIICH BROKE ON THE SORTIE
Ct. Con"I INPUTS -
C." ACIEM - EXPECTED VAE OF THE RANDIM VAIABLE REPRESENTING
C.** THE MAR OF PARTS DE10NDS PER AIRCRAFT, GIVEN
C*. THAT THE AIRCRAFT HAS BROKEN LPON RETURNING FROM
C*I A SORTIE.
Cf. ACVAR - VARIANCE OF TOTAL PARTS DEMAND PER BROKEN AIRCRAFT
C-. ]ERAC - TOTAL KNBER OF PARTS PER AIRVR'T. THIS IS USED TO
CENSURE THAT A LEGITIMATE SAMPLE IS GENERATED.

C-
PARMETER CUTOFFO.0
COMMON /RSEEIJ/ SEED
O IM /DeIM / AO]EAN, ACVAR, NPERAC

C-
C- *INITIALIZE SAPLE TO NO PARTS DEMANDS

NDI=ODS 0
C-
C- *IF(THER WERE ANY WOKEN AIRCRT)ITHEN

fF(NBRl.EQ.OJ 60 TO 300
C-
C- *COMPUTE MEAN OF DISTRIBUTION OF TOTA. DEMANDS
C- CORRESPONDING TO NLUER OF BROKEN AIRCRAFT

FLTAC = FLOAT(NBRKAC)
EAN = FLTAC f ACHEAN

C-
C- *IF(EXPECTED TOTAL DEMWDS IS SMALL)T.EN

IF(BMEAN.GT.CUTOFF) GO TO 100
C-
C- *USE POISSON APPROXIMATION

NIDS = IPOISSON(BM.AN,MSEE)
C-
C- #LSE

GO TO 200
100 CONTINIE

C-
C- USE NORMAL APROXIPTION

BSTDEV = SgRT(FLTAC.ACVAR)
NDMNDS = AXO(O, INT(XNOR(BEAN,BSTkV,SEED)+.5))

C-
C END0 IF (APPROXIMATION TYPE TEST)

B-43



M0 CONT1ME

C-
C- 4ENSIRE THAT A FEASIBLE ANSWER H'AS BEN GEERATED

KNIO = IiINO(HOWERACOMXKA)

C- *END IF (ZERO MaKE AC TEST)
300 CONTIKE

C-

END
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INTEGER FINCTION NRSACI(NPARTS, IWA,NBACK)

C++ NORSAC - CALCULATE INITIAL NMBER OF NOS AIRCRAFT.
C.** NORSAC IS A FORTRAN FUNCTION WHICH CA.CULATES THE CURRENT
C*4 ME OF NORS AIRCRAFT - ASSUMING PERCT CANNIBALIZATION.
C*0*
Cf-* INPUT -
CI- NPARTS - TOTAL lMJ OF PART TYPES.
CIII IPA(K) - M ER OF TYPE-K PARTS INSTALLED ON EACH AIRCRAFT.
C*.* NMA(O(K) - NUMBER OF BACKORDERS FOR PARTS OF TYPE-K. IF
C* NBACO(K) IS POSITIVE, THEN UNFULFILLED REalESTS
C*** FOR PARTS OF THIS TYPE HAVE BEEN MADE. IF IT IS
C.*. NEGATIVE, THEN 1A(Z(O(K) INDICATES THE NUMBER OF
Cf, OF PARTS ON-THE-SHELF.
C#* OUTPUT -

C.*. NORSC - CURRENT UMBER OF NORS AIRERAFT BASED ON THE GIVEN
CI*I BACKORDER AD WA INFORMATION AND ASSUMING PERFECT
C4*. CANNABILIZATION.

C-
DIMENSION NDAcO(PARTS), IA(WARTS)

C-
C- *INITIALIZE NUMBER OF NORS AIRCRAFT TO NONE

NORSiAC = 0
C-
C- .0 FOR(EACH PART TYPE)

DO 2000 K=I,NPRTS
C-
C- *IF(THESE PARTS CAUSE THE MAX MJE OF NORS THUS FAR)

IF(NORSACIQPA(K) .GE. NBACKO(K)) GO TO 1000
C-
C- *UPDATE MJMER OF NORS AIR[ T

NORSAC=INT(FLOAT(NMCKO(K)) /FLOAT(IgPA(K)) + .999)
C-
C- 'END IF (NEW MRS MAXIMUM TEST)
1000 CONTINUE

C-
C- #EN DO (PARTS LOW)
2000 CONTINUE
C-

RETURN
END
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C*u: t: 1 ::::: iizi::::::::: .: li::::::::: :.::::::,:::::::: :::::::

INTEGER FINCTION NORSBK(NBRKAC,NROLD)

C-+ NORSBK - DETERMINES NORS AIRCRAFT FROM A SW IE.
C".* NORSBI IS A FORTRA FUINCTION IICH CALCL. TES THE MUAER
CH*" OF NORS AIRCRAFT RESUILTING FROM A SORTIE WITH A SPECIFIED NMBER
Cm* OF WOKEN AIRRAFT - ASSUMING IMMEDIATE AND MAXIMUM
Cfi* CNABILIZATION OF PARTS. NORSM DETERMINES THE TOTAL
C*i. UMBER AND DISTRIBUTION OF THE PARTS IEMNDS RESULTING FROM THIS
C'* SORTIE. IT LPIDATES FOR EACH PART TYPE DEMANDED, THE
C".* MUlER OF PARTS ON-THE-SHELF, BACKORIERED, AND IN RESWPPLY.

C*" INPUTS -

C*** NBRKAC - NMBER OF AIRCRAFT WHICH BROKE MING THE SORTIE
C". NROLD - M ER OF N AIRCRAFT BEFORE THIS LATEST SORTIE.
C"., COMM'ON INPUTS -
C.* IQPA(K) - NUIMBER OF TYPE-K PARTS INSTALLED ON EACH AIRCRAFT.
C*" IWPART - LOGICAL FLAG INDICATING WITHER THE INFINITE PARTS
C"* ASSUMPTION HOLDS. IF INFPART IS TRUE THEN THERE
Ct-* IS NEVER ANY SHORTAGE OF PARTS; HENLE, NO NORS AC.
C*ii COMMON INFlTS/OUTPJTS -
C". NBACKO(K) - NMER OF BACKORDERS FOR PARTS OF TYPE-K. IF
C*** NDACKO(K) IS POSITIVE, THEN UlNFLFILLED REQLESTS
C*" FOR PARTS OF THIS TYPE HAVE BEEN MADE. IF IT IS
C"* NEGATIVE, THEN NDACKO(K) INDICATES THE NUMBER
C* iF OF PARTS ON-THE-SHELF.
C". CJJTPUT -
C** NORSBK - NMER OF NORS AIRCRAFT AT THE END OF THIS SORTIE
C".* ASSUIING MAXIMUM AND IMMEDIATE CANNIBILIZATION.
Cuuu::::::u: hu::: :::::::::: : uuuuiuiii::::::::::::::E:::::::::
C-

PARAIETER MAXPRT=304, MXCYC=I0
COMMON /PARTS/ NPARTS,IOA(MAXPRT),NACKO(MAXPRT),

& BRPRATE(MAXPRT), DRPRATE(MAXPRT),INITSJ(MAXPRT),RESUPP(MAXPRT),
& BNRTS(rAXPRT),NBASE(MAXPRT),NDEPOT(MXPRT)

COMMON /INPUT/ INITUE, NAC, PATTRIT, IRES, RNMCM, INFPART,
& MAXFLY(MAXCYC), INfAN, ISLALE, IAUlGNT

LOGICAL INFPART
C-
C- *INITIALIZE NEW NORS TO OLD NUMIBER OF NORS AIRCRAFT

NORSBK = NOROLD
C-
C- *IF(THERE ARE ANY BROKEN AIRCRAFT AND
C- INFINITE PARTS NOT ASSUI(D)TIEN

IF(NWRKAC.EQ.0) GO TO 5000
IF(INFPART) 00 TO 5000

C-
C-- *ETERMINE TOTAL NMBER OF PARTS DEMANDS FROM THESE BROKEN AC

NES=NDHNDS(NBRKAC)
C--
C-- #IF(ANY PARTS WERE DENANDED)THEN

IF(NDES.EQ.O) GO TO 4000
C-
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C- *0O FOR(EACH PART DM)
DO 3000 I=lNDEMS

C-
C- DETERMINE PART-TYPE FOR THIS Dow BY SAMPLING
C- FROM A MULTNOMIAL DISTRIBUTION

KTYPE = 'NOM()
C-
C- *UPDATE BACKORDERS FOR THIS PART TYPE

NBACKO(KTYPE) = HACJO(KTYPE) + I
C-
C- *IF(AN UNFULFILLED DEMI) HAS OU.IRRED)THEN

IF(N BCO(KTYPE).LE.0) GO TO 2000
C-
C- *IF(THIS DEMAIND CAUSES A NEW NORS AC)TIHEN

IF(NORSBK IWA(KTYPE).GE.NBAI(O(KTYPE))
& O TO 1000
C-
C- *INCREMENT NUMBER OF NORS AIRCRAFT

NORSBK = NORSBK + I
IF((NORSBK-NOROL.D).GE.NBRfAC) GOTO 5000

C-
C- *END IF (NEW NORS AIRCRAFT TEST)

1000 CONTINUIE
C--
C- *END IF (UFI'LFILLED DEAND TEST)

2000 CONTINUE
C-
C-- fEND O0 (DEM4AN LOOP)
3000 CONTINUE

C-

C- *END IF (ZERO DEMiANDS TEST)
4000 CONTINUE

C- #ED IF f.N 30aWT AC OR INFINITE PARTS TEST)
5000 CONTINUE

C-

END
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INTEGER FNTION NREPS(TIIET,NI4EPJ,NCRUS-,SRATEJ)
CEli. :x::::: : u: ui:: : i1111, lii
C++ NREPS - RANDOM SMPE OF AIRCRAFT REPAIRS IN A WORK CENTER.
C**.* NEPS IS A FORTRAN FlICTION WHICH RETURNS A SAMPLE NUMBER
C#*' OF AIRCRAFT REPAIRED IN A WORKCENTER, BASED CIN THE LENGTH OF THE
C** REPAIR PERIOD, NURIBER OF SEVERS, REPAIR RAIE FOR EACH SERVER,
C'" AND THE NMBER OF AIRCRAfT IN THE WORKCENTER AT THE START OF
C#* THE REPAIR PERIOD. IT IS ASSUIMED THAT NO NEW AIRCRAFT ARRIVE
C*" DURING THE REPAIR PERIOD, AND REPAIR TIMES ARE EXPONENTIALLY
C'" DISTRIBSTED, WITH THE SAME DISTRIBUTION APPYING TO EACH SERVER
C++# INDEPENDENTLY.
C".*
CH* INPUTS -

C'* TIMET - LENGTH (IN HOURS) OF THE REPAIR PERIOD.
C*,* NREPJ - MUIER OF AIRCRAFT IN THE WORKCENTER AT THE
C"'4 START OF THE REPAIR PERIOD.
CH* NCRWSJ - NUMBER OF REPAIR CREWS (SERVERS) FOR THIS
C*** WORKCENTER.
CH. SRATEJ - REPAIR RATE (AIRCRAfT/HOUR) FOR EALN CREW IN
C*." THIS WORKCENTER.
C*" COMMON INPUT/OUTPUT -
C** SEED - SEED FOR RANDOM D ER M EHERATOR.
C"* OUTPiJT -
C-,** NREPS - NMBER OF AIRCRAFT REPAIRED IN THIS WORl(CENTER
C'*- DURING THE REPAIR PERIOD. NEPS=O, 1, 2,... NREPJ

C-
COMMN /RSEED/SEED

C--
c- *IF(NMiBER OF AC IN REPAIR IS LESS H THE UBER IF CREWS)

IF(NREPJ.GT.NCRWSJ) GO TO 1000
C--
C- *DETERIINE NlDBER (F AIRCRAFT REPAIRED BY SAMPLING
C- FROM THE APPROPRIATE BINOMIAL DISTRIBUTION

NREPS = NREPJ - NBINOM( EXP(-SRATEJ*TIMET) , NREPJ
C-
c- *ELSE (MORE AIRCRAFT THAN CREWS)

GO TO 4000
1000 CONTINUE

C--
C- *INITIALIZE VARIABLES

NREPS = 0

CLIP =1.0
MAXREP = NREPJ - NCRWSJ + I
CWRATE = FLOAT(NCRWSJ)*SRATEJ
EXPTYM = EXP(-CWRATE#TIMET)

C--
C-- #00 UNTIL(A SERVER BECOMES IDLE OR THE NEXT AIRCRAFT
C- DEPARTJRE TIME EXCEDS LENGTH OF REPAIR PERIOD)

2000 CONTINUE

C- *GENERATE AND ACCUMLATE NEXT AIRCRAFT DEPARTURE FROM
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C- THIS WOICCENTER
CUMP = aiP * UNIFMI(SEED)

C-
C- EXIT LOOP, IF REPAIR TIMES EXCEED TIME INTERVL .E4TH

IF(CUP .LT. EXPTYM) GO TO 3000
C-
C- *INCREMENT NUMBER OF AIRCRAFT REPAIRED

NREPS = NRES + I
C-

C- *EW DO (REPAIRED AIRCRAFT LOOP)
IF(EPS.LT.XREP) GO TO 2000

C-
C- "A SEW HAS JUST BECO IE IDLE, PERFORM A BINOMIAL ORA
C- TO IETERMINE HOW IWY MORE AC ARE REPAIRED
C-
C- *COPURTE TIME LEFT IN THE INTERVAL
C- (LENGTH OF REPAIR PERIOD) - (TIME OF LAST REPAIR)

TLEFT = TIMET + ALOG(CUJP)/C ,ATE
C-
C- *COMPUTE PROBABILITY AN AIRCRAFT IS NOT REPAIRED
C- IN THE REMAINDER OF THE INTERVAL

PNOREP = EXP(-SRATEJ*TLEFT)
C-
C- *GENERATE A BINOMIAL DRAW TO [ETERMINE KM OF
C-- REMAINING AIRRA WHICH ARE NOT REPAIRED

NINNB (PO EP, RWSJ-1)
C-
C- *COMPUTE TOTAL AIRCRAFT REPAIRED DURING PERIOD

NREPSNREPJ-NOTREP
C-
C-
C- *EXIT FROM DO LOOP

3000 CONTINUE
C-
C- *D IF (MORE AIRCRAFT TIN CREWS TEST)
4000 CONTINUE

C-
RETURN
EB
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StMiOUINE PRINTO

C++ PRINTO - PRINT-Off RESULTS OF THE SUTION R(M.
Ct'. THIS MOUINE PRINTS THE REW..TS OF TIE SON SIIILTIOW.
Cit' THESE RESLLTS CONSIST OF THE AMERAGE MLUERS OF AIRCRAFT IN
Ct'. THE VARIOUS POSSIBLE AIRCRAFT STATES AT TIE START OF EACH
Ct'. SORTIE PERIOD FOR EACH FLYING DAY OF THE SCNAIO. THE AVERAGE
C.*# SORTIES PER AIRCRAFT PER DAY IS CMWTED AM) ALSO PRINTED.
Cii. THESE SORTIES PER AIRCRAFT PER DAY FIRM AND TIE TOTAL SORTIE
Cii. PRODUCTION PER DAY ARE PRINTED TO A SCRATCH FILE (FILE 07) TO BE
C**4 USED AS INPUT FOR SORTIE PLOTS.
C.u.u...xxzmuxlaiuuamzixuuxmuuxzuuu

C-
PAAETER IWXAC=IO8,NAXWC=25,MKXBIT=36, PRT=304,

& MAXVEC=2. (MAXAC-1) )/WBIT
PAAETER MAXDAY=30,MAXCYC=10,MAXSTATh-5
COMMION /STATS/ EXPECT(MAXSTATiAXCYC,IAXMY),

& NRESRW, IZDAY,ITOTRESUrAXDAY), LOSSTOT
COtIN /TIME/ PREFLITE,SORTLGTH,IlAITCYC,

& TY194ITE.NSIN. ISIMNMJUAY, IDAY,NCYC.E57 ICYCLE
COMIO / INfIT/ INITILNICPATTRIT. IRES. RIMlN, IWPART,

& MXFLY(MXCYC), INFKAN, ISCALE, IA(JWT
COMMIO /WCINPUT/ NW, NCREWS(MXC), SRATE(MAXWC)

C-
C- *PRINT EXPECTED IM OF AVAILABLE AIRCRAFT FOR EACH SORTIE PERIOD

WRITE (6,9005)
TOIFLY =0.0
WITE (7) FLOAT(ISCALE).IIJIDY
FSIM =FI.OAT(NSIM)
DO 6000 J=-17tIMDAY

SORTYDAY =EXPECT(I,I,J)
OFFSCENE = EXPECT(4,1,J)4EXPECTf5,1,J)

DO00 W =2.ICYCLES-1
WRITE (6,9006) I,(EXPECT(NI,JI/FSINN=I1,4)
SORTYDAY =SORTYDAY + EXPECT(1,1.J)
OFFSCENE = OFFSCENE + EXPECT(4,1,J) + EXPECT(5,1,J)

5w ONTMtE
I = NCYCLES

AONSCE = NCYCLESINIEITOTRES(J- OFFCE
SORTYAY = (SORTYDAY/AEWETM,,))FI

& SORTYAC. (EXPECT(M,I1,J)/FSI,lI2,4)
TOTFLY =TOTFLY + SORTYDAY

C-
C- #WRITE TIE M'EAN SORTIES PER DAY (FOR EACH DAY) TO A FILE THAT
C- COULD BE USED BY 'CALLPLT2' TO PRODUCE A PLOT.

WRITE (7) SORTYAC. SORTYDAY
WRITE(6,9003) TOTFLY

6000 CONTINUE
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WRITE (6,9010) TOTFLY
C-

90fl2 FORMT(V)
9003 FORMAT (F26.1)
9005 FORMAT ('1///IOX.'SORTIES/ SORTIES/ SORTIES/',21X,

&'afti FES.'/'
& DAIY PER PERIOD',5X,'IAY ,8X,'AC',4X,

I NO tI N CS LOSSES LEFT'//)
9006 FORMIAT V' ',2X,15,F9.1,F29.1,F9.1,F8.1)
9009 FORMT V' ',I2,15,F9.1,F29.1,F9.1,F8.1,F8.1)

9010 F0OlMT UPi TOTAL SORTIES FLOW ='FII.1)
ED
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SWAUOTINE PRTEP(RTIE,PWSEQ, INDIXIIC,NIR )

C++ PTREP - SIIILATES O OF REPAIRING PARTS.
CM PRTREP IS A FORTRAN SUIDROUTIIE WHICH SIILATES THE PROCESS
Ctm OF REPAIRING PARTS. PARTS REPAIR IS AMINED TO BE
C.* EIXPOTIAL WIlTH AN INFINITE MAR OF SERVERS, I.E. NO PART
C*H EVER HAS TO AIT TO BEGIN SERVICE. IN AUDITION TO REPAIRING
C*. PARTS, THIS FUNCTION CALCU.ATES THE NEW MW OF NORS AIRCRAFT
C* FMINING AF M REPAIR OF THESE PARTS. IF MY PREVIOUSLY NORS
Ctm AIRC7 AE READY TO GO INTO AINTBDIE, THIS ROUTINE
C"4 WILL DISTRIBUTE THEN PROABILIS1 ICALLY MON THE VARIOUS
CH* MMMIETERS.
C.'.
C.. INPUT -
C*m RTINE - AVERAGE TIME (IN HOURS) THESE PARTS HAVE BEEN
C#m IN REPAIR SINCE THE LAST TIlE PARTS REPAIR WAS
Cm* SIMU.ATED.
Ct" PBRKSEQ - 2-DI'ESIOlAL ARRAY USED TO DErE INE THE
Cfm DISTRIBUTION OF ABORTS INTO THE VARIOUS
C.* NOMcCENTERS.
C*'. INPUT/OUTPUT -
C'* NORSVC - NORS AIRCRAFT STATUS VECTOR. INDICATES THOSE
Cm. AIRCRAFT WHICH ARE NORS DUE TO LMVAILALE PARTS.
CH* TIE FIRST WORD, NORSVC(I), CONTAINS THE TOTAL
Cm* MJIER OF I-BITS IN THE NORS STATUS VECTOR.
C+. ARRAY IS A BIT VECTOR WITH EACH BIT REPRESENTING
Cm- AN AIRCRAFT. A I-BIT INDICATES THE AIRCRAFT IS
C+. STILL FLYABLE. NOTE THAT IFLYVC(I) ALSO INDICATES
C.. THE NUME OF I-BITS IN THIS BIT VECTOR.
C*H4 COIN INPUT -
Cm- IFPART - LOGICAL FLAG INDICATING WHETHER THE INFINITE PARTS
C#. ASSIMPTION HOLDS. IF INFPART IS TRUE THEN THERE
C#." IS NEVER MY SHORTAGE OF PARTS; HENCE, NO
Co." NORS AC.
C.. NPARTS - NUABER OF PART TYPES BEING MODELED.
C... IWA(K) - NUMBER OF TYPE-K PARTS INSTALLED ON EACH AIRCRAFT.
CH. RPRATE(K) - REPAIR RATE (PARTS/HOLR) FOR TYPE-K PARTS
Cm# INITS,(K) - INITIAL BASE STOCK LEVEL FOR TYPE-K PARTS.
C*m CNONN INIUT/OUTPUT -
C,. FACO(K) - FUMlER OF BACMORDERS FOR PARTS OF TYPE-K. IF
C+" NDACOIK) IS POSITIVE, THEN UMULFILLED REOUESTS
Cm. FOR PARTS OF THIS TYPE HAVE BEEN MADE. IF IT IS
C#" NEGATIVE, THEN NACKO(K) INDICATES THE FIMlR OF
Cm*. OF PARTS ON-THE-SHELF.

C-

PARAMETER HAPRT=304, MAICYC=IO
COO /PARTS/ NPATS,IWAlIIXPRT) ,DA(OirmXPRT),

& PRATE(MAXPRT), DR TE(MZXPRT), INITSJ(MAXPRT),RFE.SUPP(NVXPRT),
& BTrs(MAXPRT),N EMAXPRT) ,NDlOT(MAXPRT)

COMM /INPUT/ INITUE, MAC, PATTRIT, IRES, INO, IfPART,
& MAXFLY(MAICYC), INFIMN, ISCALE. IAIJ1lNT
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DIMENION NCRSV(1)
LOGICAL INFPAT

C-
C- #INITIALIZE NEW NIER OF NORS AIRCRAFT TO NOWE

C-
C- *IF(IFINITE PARTS NOT ASSUMEDITHEN

IF(IWWP) GO TO 5000
C-
C- #0)0 FOR(EAClf PART TYPE)

DO 3000 K-1,NPARTS

C- *IF(TNERE AE ANY OF THIS PART IN JEPAIR)TDEN
INM~l atUACKOWK + INITSJ(K)
IF(INSM.LE.0)GO0TO 2000

c- #Dl IN NJVR OFTHESE IIIICl ARE 1I DEMANDS
NEW = INM~ - (tI)EPOT(K) + NASEK)

c- *'PERFORM BINIAL DRAW TO DETRINE ASUE/IP0T SPLIT

NEIWiEP*INOffVE~S(K),NEW)
NDPOT(K)NDEPOT(K)+NEWDEP
NBASE (K )=NBASE (K) +(NE-EIEP)

C-
C- +COMPUJTE PROBABILITY OF REPAIR

POEP = 1.0 - EXP(-DRATE(K)+RTIME)
POSE = 1.0 - EXP(-RPRATE(K)+RTIME)

C-
C- +OETEIINE NlEUER OF PARTS REPAIRED BY SAMPLING
C- FROMl THE APPROPRIATE BINOMIAL. DISTRIBUT ION

RMOU a INOM(PDEPNEPOT(K)l
IM m NINOM(PBSE,NBSEK)

C-
C- 4(FDTE lNMER INSHOP AND BACKORIIERED

NWOM(K) z tMW0(K - CMINJEP + USE)
NDEPOTK z NEPOT(K) - MAWIE
WSEWK z 1SEWK - NlISSE

C-
C- 'IF(TESE PARTS CAUSE THE MAX NlJR CF NORS THUS FAR)

IF(EWORIOPA(K) .GE. NACKO(K) GO TO 1000
C-
C- +MFATE MAWE CF MORS AIRCRAFT

NEIJNGRINT(FLOAT (NOC()/FLOAT (IOPA(K)) + .999)
C-
C- *END) IF (NEWd ORS HAXINMl TEST)

1000 OTM
C-
C- #80l IF (NO PARTS IN REPAIR TEST)

2000 CONTIME
C-
C- REND 0)0 (PARTS LOOP)

3000 CONTINUE
C-
C- *IF(AIY PREVIOUSLY NORS AIRCAF"T ARE READY FOR REPAIR)DHEN
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NORIF UN(WSMMU - D
IF(NORDIF.LE.0) 00 TO 4000

C-
C- *SEWT LEFMT MMR AIRaRW TO ENTE MINTBWnC

CALL IWIST(NORIF1 PWSQ, lt11ZIIC1 M~)

C- f01 IF (NEWl NOMEO AC TEST)
4000 CONIME

C-
C- 101) IF (INFINITE PETS TEST)
MW0 CONTILE

C-

EM
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SWOUTINE PSTAT(PBREAKNPiRTS, IADEWI3D,
ACMA, ACVAR,NPAERAC)

C++ PSTAT - CALCU.ATES STATISTICS FOR TOTA. PART DewS.
Cit. PSTAT IS A FORTRA ROUTINE WHICH CALCLATES TIE lEAN
C* AND VARIANC( OF THE RANDON VARIABLE RUNESENTIN6 THE TOTAL
Ci,4 MiER OF PART DEIMWS FROM AN AIRCRAFT WHICH HAS BROKEN UPON
C*** RETLIRING FROM A SORTIE.
C"*

C*-. INPUTS -

Ci* PDREAK - PROBABILITY THAT AN AIRCRAFT BEAKS MON RETURNING
Cit. FROM A SORTIE.
Cit* WARTS - IM OF PANT TYPES BEING ML FOR THIS TYPE
Ct. OF AIRCRAFT.
C." IWPA(K) - GUATITY PER AIRCRAFT FOR TYPE-K PARTS.

C. DEMW(K) - PROAILITY THAT A GIVEN TYPE-K PART WILL BE
C." BEMNDED BY AN AIRCRAFT RETLIING FROM A SORTIE.
C*t MPUTS -
C*." ACAN - EAN OF THE RANDOM VARIABLE FRESENTING MIR
Cit. OF PART DEMANDS PER BROKEN AIRCRAFT.
Cm ACVAR - VARIANCE OF TOTAL PART DelWIDS PER BROKEN AIRCRAFT.
Cit. NERAC - TOTAL N OF PARTS PER AIRCRAFT. THIS IS USED
C**. TO ENSRE THAT A LEGITITE S PLE IS GENERATED.

C-
DIMENIV I P RM4PTS), IE) DIPUARTS)

C-
C- #INITIALIZE STATISTICS

MAN z 0.0
A(,VAN = 0.0
IfERAC = 0

C-
C- *i0 FOR(EACH PART TYPE)

DO 1000 K=I,NPARTS

C- ACO.IJLATE STATISTICS
PRTYPE = IPA(K) * DEMNO(K)
A01EAN = AOAN + PRTYPE
ACVAN = ACYAN + PRTYPE*(PBREAK-DEIM(K))
IWERAC = WERAC + IQPA(K)

C-
C- *END DO (PART LOOP)

1000 CONTIME
C-
C- #COPLETE EANI/VYARINE COMTATIONS

AMAN = AqOEAN/PlEAK

ACYAN - ACANIPRAREpJEPAfj)
C-

RETU.RN
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SW OUTINE REPAIR(TIIETI NOEd SRATE)
Cliii :111.1:11ii 11111111:11 li lil 11111111ili: im ~li :111iii mvu

C++ REPAIR - SIMULATES PROCESS OF WI01d CENTER AIRCRAT REPAIR.
Ci.i REPAIR IS A FORTRA ROUTINE WHICH SIIATES THE
Cii. PROCESS OF REPAIRING AIRCRAFT IN ALL WORICCENTERS URIN A
Ciii SPECIFIED TIME PERIOD. A NM OF REPAIRED AIRCRWT IS GENERATED
C*i FOR EACH WORCE R, BY SAMPLING FROM THE APPROPRIATE PROBABILITY
Ciii DISTRIBUTIONS. THIS ROUTINE SIMPLY UPDATES THE TOTAL NO. OF
Cl,. AIRCRAFT IN REPAIR IN EACH WOIC(CENTERI IT DOES NOT CONCERN
Ciii ITSELF WITH WHICH PARTICULNR AIRCRAFT IN A /C ARE
Cii BEING REPAIRED, NOR THE TOTAL NO. OF AIRCRAFT IN MAINTEN NiCE.
Cl.i IMPLICITLY, IT IS ASNO THAT WE ARE REPAIRING THE RIGHTMOST
Cii. AIRCRA'T ON A LIST OF AIRCRAPT THAT *ED WORK IN A GIVEN W/C,
C." AM THAT IF AIRCRA'T AE PLACED ON THAT LIST (IN ROUTINE
Cii 'WCDIST') IN A RANDOM ORDER, THEN THIS METHOD OF REPAIR IS
Cii ALSD RANDOM; I.E., IT DOESN'T FAVOR L(N-NIgilD D A/C, OR
Cj** HIGH-*BI ERED A/C, OR RECENTLY-DON A/C, ETC.

CH INPUT -
Ce.i TIuET - LENGTH (IN HOURS) OF THE REPAIR PERIOD.
Ci.i NIC - TOTAL MJMER OF IIOICENTERS.
Cii NCRES - MIMER OF CREIS IN WRIKCENTER-J.
Ciii SRATE(J) - REPAIR RATE (AIRCRFT/HOR) FOR EACH CREW IN
C*i IOR JIITER-J.
Ciii CGWION IFUJTS/OUTPUTS -
C*i INREPR(J) - NO. OF A/C IN MAINTENANCE IN W/C J.
CK
C-

PAIETER FAXN--25,lXBITa36, xNA ioe. WtXVE(,=2+(MAXAC-I )/MXBIT
PRMETER L/=DAY=30
PRMETER LFLD7,tfERISC, BIT/LFLDMXINC=+(AXAC-1)/FfER
DIMENSION NCREIIS(NWdC, SRATE(fIIC
COMMON /ICMINT/ LISTRP(XINC,XWC),INREPR('AXWC)

C-
C- *i0 FOR(EACH WOR CENTER)

00 400 J=I,NWC
C-
C- 4IF(THERE ARE ,MY AIRCRAFT IN REPAIR IN THIS WOROCENTER)

NACIKJ = INREPR(J)
IF(NACINJ.EQ.0) GD TO 200

C-
C- *GENERATE SAPLE KIM OF AIRCRAIFT REPAIRED

NFIED = NRPS(TIET,NAIcIJ,NCrE(J),SRATE(J))
C-
C- hPDATE NO. OF A/C IN THIS Wl/C

INREPRIJ) = INCINJ - NFIXED
C-
C- #END IF (ZERO AIRCRAT IN REPAIR TEST)

200 CONTINUE
C-
C- im DO (OI LEITER LOOP)

400 CONTIUIE
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SIJIROUTINE SIKLA

C++ SIIIULA - PERFOII SIMLATION REPLICATIONS.
CH THIS ROUTINE PROVIDES THE BASIC STRUCTUIE OF THE Son
C.-H SIIIULATION. THE LOOPS WHICH CONTROL THE SIMULATION REPLICATIONS,
C*in THE FLYING DAYS FOR EACH REPLICATION, AND THE FLYING CYCLES
C".# FOR EACH FLYING DAY ARE CONTAINED IN THIS ROUTINE. THE
Cii. ROUTINE BSICLL.Y JUST EXECUTES A SPECIFIED IMUER OF
C* FLYING CYCLES EACH FLYING DAY.
C*". THE ROIUTINE READS A SUBSET OF SCENARIO PAMETERS FOR EACH
C... FLYING DAY OF THE SCENARIO FROM A SRATCH FILE (03) WHICH
C*" IMS INITIALIZED IN THE INITSCN SUBROUTINE. THIS APPROACH ALLOI
C### THESE PARNIETERS TO VARY ON A DAILY BASIS DURING THE
C,.. SIMI'LATION.
C".*
C*. COMM INPUTS -
C i* NSIM - MAER OF SIMULATION REPLICATIONS TO BE PERFOIRED
C.. INIY - MAE OF FLYING DAYS TO SINULA1E
C". NCYCLES - IJUER OF FLYING CYCLES FOR EACH DAY. THIS PARAETER
C..** IS READ FROM THE SCRATCH FILE EACH SIMULATION DAY
C** Comm OUTPUTS -
C#-. ISIN - (ISIN=, .. NSI) RENT REPLICATION NLIBER
Ci-. IDAY - (IDAY=I,..,NUDAY) CUIMRENT FLYING DAY
C.-. ICYCLE - (ICYCLE=I,....NCYCLES) CfENT FLYING CYCLE
C-* NIRESRV - CURRENT lNER OF AIRCRAFT IN THE RESERVE POOL
C'* ITOTRES(1)- (I=O,...,.NI JAY) CLHJLATIVE NMBER OF AVAILABLE
Ci-. RESERVE AIRCRAFT LP TO AND INCLUDING THE ITH DAY.
Ci-i THE OTH DAY REPRESENTS IE INITIAL IJER OF RESERVE
C*I AIRCRAFT. THIS ARRAY IS USED IN COMPUTING ON-THE-
C., SCENE AIRCRAFT FOR SORTIES/AIRCRAFT/DAY IN THE
C... PRINTO ROUTINE.
C*i. IRES - KNIBER OF RESERVE AIRCRAFT WHICH BECOME AVAILABLE
Ci-i ON THIS FLYING DAY.
C'.' PATTRIT, PACGABT, WAITCYC, TYMNITE, MAXFLY( I)
C.** - SCE1ARIO PARAIETERS WHICH ARE ALLOWED TO VARY
C. ON A DAILY BASIS. THEY ARE LOADED IN THIS
C.. ROUTINE AND SUPPLIED TO THE FLYCYC ROUTINE
c:::::::: :: IhtflhEEI::::: :IxuihK:u:i:::::::::::::::u:::::::: :
c-

PARAMETER MAXWC=25, MAXDAY=30, MAXCYC=IO, IAXSTAT--5
CO /INPUTI INITUE, NAC, PATTRIT, IRES, RNMCM, INFPART,

& MXFLY(MAXCYC), INFMAN, ISCALE, IAUMJWNT
CM /STATS/ EXPECT(MAXSTAT,MAXCYC,lAXDAY),

& NRESRV, IZDAY,ITOTRES(MAXDAY), LOSSTOT
C0]91N /TIPE/ PREFLITE, SORTLGTH, WAITCYC, TYMNITE,

& NSIM, ISIM, NURAY, IDAY, NCYCLES, ICYCLE
COItION /WCBWK/ PACBRK, PACrABT, PRIU(MAXWC), PWCPROO,

& PiWSEQ(2,MAXWC), INDXIC(MAXWC)

C-
C- *DO FOR(EACH SIMULATION REALIZATION)

DO 300 ISIrpl,NSIMI
C-
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C- *INITIALIZE VARIABLES AT START OF EAC4 REPLICATION
CALL INITREP

C-
C- *REWIND DAILY SCENARIO PARAPETERS FILE

REWIND 03
C-
C- 10 FOR(EACH FLYING DAY)

D0 200 IDAY=I,NU.WAY

C-
C- *EAD DAILY SCENARIO PARETERS

READ(03) PATTRIT,PACGABT,NCYCLES,IRES,WIAITCYC,TYMNITE
READ(03) (?AXFLY(J),J= 1,NCYCLES)

C-
C- *UPDATE RESERVE AC POOL WITH NEW AVAILABLE RESERVES

NRESRY = NRESRV + IRES
ITOTRES(IDAY) = ITOTRES(IDAY-I) + IRES

C-
C- 130 FOR(EAC1 FLYING CYCLE)

DO 100 ICYCLE=I,NCYCLES

C-
C- *SIILL.ATE A FLYING CYCLE

CALL FLYCYC
C-
C - *END DD (CYCLE LOOP)

100 CONTINUE
c-
C- tEND DO (DAY LOOP)
200 CONTIME

C-
C- OEM DO (REPLICATION LOWJ)
300 CONTIME

C-
REUN
END
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SMIOUTIINE SORTS(NMCS,RKEYS, INDEX)
C****4*44*I xx:111:1iwx:m x:: xx m:m ::l1:x i!! 31:1:111:1:1:1 xxv: x
C++ SORTOS - DESCENDING SORT OF A REAL ARRAY.
C+"# THIS ROUTINE RETURNS A SORTED LIST OF INDICES ACCORDING
C.** TO THE GIVEN ARRAY OF FLOATING-POINT KEYS. THIS IS A
C"* DESCENDINU SORT (I.E. LARGST TO SMLLEST) USING THE
CH* SIPIP.E EXIANGE SORT TECHNIQUE.
C+"
C*** INPUTS -
CH" NRECS - NUUER OF ENTRIES OR RECORDS IN THE INPUT AND
Ct" OUTPUT ARAYS.
Cff* RKEYS - ARAY OF FLOATING-POINT KEYS WHOSE CORRESPONDING
C*" INDICES ARE TO BE SORTED.
Ct" OUTPUTS -

C*" INDEX - ARRAY OF INDICES, 1,....NRECS , SORTED IN DESCENDING
C** ORDER ACCORDING TO THE COI SPNUING RKEY ENTRY.
C. THUS, RKEY( INDEX(I) ) IS TIE LARGEST ENTRY, AND
C#*" RKEY( INDEX(NRECS) ) IS THE SPOLLEST.

C-

DIMENSION RKEYS(NkECS), INDEX(NRECS)
C-
C- *INITIALIZE INDEX ARMY TO NATURAL ORDER

DO 100 I=I,NRECS
INDEX(I)=I

100 CONTINUE
C-
C- *IF(TERE IS PlORE THAN 1 RECORD)THEN

IF(NRECS.LE.I)GO TO 500
C-
C- *DO UNITIL(NO INTERCHANCES OCCUR)

LIIIT=NRECS-1
200 CONTINUE

C-
C- *INITIALIZE INTERCHANGE FLAG TO NONE

LASTX=O
C-
C- 'O FOR(EACH CNSECUTIVE PAIR OF RECORDS)

DO 400 J=i,LIMIT
C-
C- *IF(INDICES OF THESE RECORDS SHOULD BE INTERCHANGED)

IFIRST = INDEX(J)
ISEC = INDEX(J+D)
IF(iRKEYS(IFIRST).GE.RKEYS(ISEC)) GO TO 300

C-
C- fINTERCHANGE INDICES AND MW LAST EXCHANGE LOCATION

INDEX(J) = ISEC
INDEX(J+l) = IFIRST
LASTX = J

C-
C- *END IF (INTERCHANGE TEST)
300 CONTINUE
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C-
C- *END DO (RECORD PAIR LOOP)

400 CONTINUE
C-
C- *END DO (INTERC PASS LOOP)

LIMIT = LASTX
IF(LASTX.NE.0) GO TO 200

C-
C- #END IF (SINGLE RECORD TEST)

5900 CONTIME

C--
RETUN
END



SUBROUTINE TBITSL(NONES, IFROM, ITO)

C++ TBITSL - TRANSFER I-BITS FROM LEFT OF A BIT-VECTOR.
C*, TBITSL IS A FORTRAN SUBROUTINE WHICH WILL TRANSFER
C*** A SPECIFIED hAU OF I-BITS IN THE LEFlIOST PORTION OF
Cm A BIT-VECTOR, 'IFROM', TO THE CORRESPONDING POSITIONS
C#- OF A BIT-VECTOR, 'ITO'. THE TRANSFERRED BITS ARE THEN
Cm- ZEROED OUT IN 'IFROW. THESE BIT-VECTORS A KEPT IN
Cm" ARRAYS, OR(GAIZED IN THE FOLLOWING MAER - THE FIRST WORD
Cm* OF THE A Y CONTAINS THE CURRENT NUMBER OF I-BITS IN THE
Ct. BIT-VECTOR, A THE REIINING WORDS OF THE ARAY CONTAIN THE
Cm" ACTUAL BIT-VECTOR.
Cm*

C-** INPUT -
Cm- NONES - M ER OF 1-BITS TO BE TRANSFERRED. NOTE THAT
C*. NONES MUST NOT BE GREATER THAN THE NUMBER OF
Cf. IS IN THE BIT STRING, 'IFROM.
C*,* INFT/OUTIPUT -
C*.* IFRON - ARRAY CONTAINING THE BIT-VECTOR FROM WHICH
C*m* THE LEFTMOST I-BIT POSITIONS ARE TO BE
Cm TRANSFERRED. NOTE THAT THESE LEFTMOST
Cm I-BITS ARE ZEROED OUT IN 'IFROM' UPON
Cm** COMPLETION OF THIS ROUTINE. IFROM(I) IS
C.. A COUNTER WHICH INDICATES THE CUBRENT
C.* MER OF I-BITS IN THE BIT-VECTOR. THE
Cm-H ACTUAL BIT-VECTOR IS THE CONSECUTIVE BITS
CH CONTAINED IN THE WORDS IFROM(2)-IFROM(LENGTH)
Cm ITO - ARRAY CONTAININi THE BIT-VECTOR TO WHICH
Cm- THE LEFTMOST I-BITS IN 'IFROM' ARE TO BE
Cm TRANSFERRED. THE RIGHTMOST POSITIONS IN ITO
CHm REMAIN AS BEFORE. ITO(I) IS A COUNTER WHICH
C.m INDICATES THE CLRNT PM OF I-BITS IN
Cm THE BIT-VECTOR. THE ACTUAL BIT VECTOR IS THE
Cm" CONSECUTIVE BITS CONTAINED IN THE WORDS -

Cm ITO(2) - ITO(LENGTH)
CHm COIMON INPUT -
Cmff LENGTH - LENGTH (IN COMPUTER WORDS) OF THE ARRAYS
Cm CONTAININi THE VARIOUS BIT-VECTORS, IFLYVU, ETC

C-
PARAPETER PAXAC=1O8,MAXBIT=36, MXVEC=2+(AXAC-I )/MXBIT
COP" /ACSTATE/ LENGTH,NAVC(HAXVEC), IFLYVC(MXVEC),

& uINVC(FAXVEC),NORVC(MAXVEC), LOSTVC(MAXVEC)
DIPENSI(A IFROM(1), ITO(1)

C-
C- Il4ITIA..IZE TRANSFER LOOP

NIEFT = NONES

INDEX = 2
C-
C- *DO WHILE(ALL APPROPRIATE WORDS HAVE NUT BEEN MODIFIED)
1(cm CONTINUE

IF(NLEFT.LE.0) GO TO 4000
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]F(INDEX.GT.LENGTH) 0 TO 4000
C-
C- *COUNT NUMBER (F IS IN NEXT WORD

NXTIS = NIBITS( IFRWI(INUEX) )
C-
C- *IF(NOT ALL I-BITS IN THIS W SHOJLD BE TRASFERRED)

IF(NXTIS.LE.NLEFT) GO TO 2000
C-
C- *TRANSFER THE PROER NUER OF IS

LTRPAS = LBITS( IFROM(IIEX) ,NLEFT)

ITO(INDEX) = OR(ITO(INEX),LTRANS)
IFROPIIJNDEI) = XOR( IFROU(INDEX) ,LTRN)

C-

C- *ELSE (ALL I-BITS IN THIS WORD ARE TO BE TRAWERRED)
GO TO 3000

2000 CONTINUE
C-
C- *TRANSFER THE ENTIRE WORD

ITO(INDEX) z OR(ITO(INDEX),IFROM(INDEX))
IFROI(INDEX) = 0

C-
C- *END IF (L.L IS TEST)

3000 CONTINUE
C-
C- *UPDATE NUPW OF IS LEFT TO TRASFER

t.EFT = NLEFT - NXTIS
C-
C- *INDRUIENT INDEX FOR NEXT WORD OF BIT-VECTOR

INDEX = INDEX + I
C-
C- *END DO (WORD LOP)

GO TO 1000
400 CONTINUE

C-
C- 'UPDATE IS COUNTER FOR THESE BIT-VECTORS

ITO(1) = ITO(1) + NONES
IFRfI) = IFROII I) - NONES

C-
C- #PERFORM ERROR CNECK TO ENSUE APPROPRIATE WIWER
C - OF I-BITS WAS TRANSFERRED

IF(NLEFT.GT.0) WRITE(6,9001)NONES,IFROM(I),NLEFT
C--

RETRN
9001 FOWIVAT('O$$$$$$$ TBITSL ERROR - TOO FEW I-BITS TO TRANER',

& /, 0$$$$S$ NONES, IFROI(I), NEFT z ,315)
END
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SUBROUTINE TBITSR(NONES, IFROI, ITO)

C++ TBITSR - TRANSFER I-BITS FROM RIGHT OF A BIT-VECTOR.
C*" TBITSR IS A FORTRAN SUBROUTINE WHICH WILL TRANSFER
C". A SPECIFIED NWE OF I-BITS IN THE RIGHTMOST PORTION OF
Ct" A BIT-VECTOR, 'IFRO', TO THE CORRESPONDIN POSITIONS
C"* OF A BIT-VECTOR, 'ITO'. THE TRNSFERD BITS ARE THEN
C"* ZEROED OUT IN 'IFRO'. THESE BIT-VECTORS ARE KEPT IN
C*" AIRAYS, ORGANIZED IN THE FOLLOWING MANNER - THE FIRST WORD
C". OF THE ARAY CONTAINS THE CURRENT MJE OF I-BITS IN THE
C" BIT-VECTOR, AND THE REMAINING WORDS OF THE ARRAY CONTAIN THE
Cf*" ACTUAL BIT-VECTOR.
C".
C". INPUT -
C* NOIES - NJE OF I-BITS TO BE TRANSFERD. NOTE THAT
C " NONES MUST NOT BE GREATER THAN THE KNER OF
C"* I'S IN THE BIT STRING, 'IFROM.
C*" INPJT/OUTPUT -
C". IFROM - ARRAY CONTAINING THE BIT-VECTOR FROM WHICH
Cf" THE RIGHTMOST I-BIT POSITIONS ARE TO BE
C" TRASFERD. NOTE THAT THESE RIGHTMOST
C". I-BITS ARE ZEROED OUT IN 'IFROM' PO
C*" COMPLETION (F THIS ROUTINE. IFROM(1) IS
CH- A COUNTER WHICH INDICATES THE CURRENT
C" NKI OF I-BITS IN THE BIT-VECTOR. THE
C*" ACT'W BIT-VECTOR IS THE CONSECUTIVE BITS
C"* CONTAINED IN THE WORDS IFRO(R(2)-IFROM(LENGTH)
C+" ITO - ARRAY CONTAINING THE BIT-VECTOR TO WHICH
C" THE RIGHTMOST I-BITS IN 'IFR(' A TO BE
C" TRASFER ED. THE LEFTMOST POSITIONS IN ITO
C". REMAIN AS BEFORE. ITO(1) IS A COUNTER WHICH
C** INDICATES THE CURENT NlMBER OF I-BITS IN
C** THE BIT-VECTOR. THE ACTUAL BIT VECTOR IS THE
C". CONSECUTIVE BITS CONTAINED IN THE WORDS
cH* ITO(2) - ITO(LENGTH)
C" COMMON INPUT -
CH* LENGTH - LENGTH (IN COWUTER WORDS) OF THE ARRAYS
C* CONTAINING THE VARIOUS BIT-VECTORS; IFLYVC, ETC

C-
PAR IETER MAXAC=10,MAXBIT=36,MAXVEC=2+(MAXAC-I)/MAXBIT
CO"ON /ACSTATE/ LENGTHNCC(MAXVEC), IFLYVC(MAXVEC),

& IAINVC"(MAXVEC),NORSVC(MAXVEC), LOSTVC(MAXVEC)
DIMENSION IFROM(1), ITO1)

C-
C- #INITIALIZE TRANSFER LOOP

NLEFT =NONES
INDEX = LENGTH

C--
C- #00 WHILE(ALL APPROPRIATE WORDS HAVE NOT BEEN MODIFIED)
1000 CONTINUE

IF(NLEFT.LE.0) GO TO 4000
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IF(II]EX .LE. I) GO TO 4000
C-
C- ICOUNT KM OF I'S IN NEXT iOR)

NXT1S - NIBITS( IFRO(INDEX)
C-
C- *IF(NOT A.L I-BITS IN THIS wdRD SHOLD E TRANSFED)

IF(NXTIS.LE.IIEFT) GO TO 2000
C-
C- #TRANSER THE PROFE M R OF I' S

NTRa LBITS( IFROt(INDEX) ,NXTIS-NLEFT)
ITO(INDEX) a OR(ITO(INIEX),XOR(IFRCI(INDEX),N ))
IFRO(INMEX) a NTRANS

C-
C- 'a.SE (ALL I-BITS IN THIS WORD AFE TO BE TRNSF D)

GO TO 3000
2000 CONTINUE
C-
C- *TRANSFER THE ENTIRE WORD

ITO(IQFEX) OR (ITO(INDEX),IFROM(IDEX))
IFRON(INDEX) = 0

C-
C-- #END IF (ALL I'S TEST)
3O0 CONTINUE

C-
C- *IPDTE MNER OF 1'S LEFT TO TRWER

NLJYT = NLEFT - NXTIS
C-
C- *DECRENEENT IIEX FOR NEXT WIRD OF BIT-VECTOR

IiOEX = INDEX - I
C-
C- *END DO (WORD LOOP)

GO TO 1000
4000 ONTINUE

C-
C- *UPDATE 1:S COUNTER FOR THESE BIT-VECTORS

ITO(1) = ITO) + NONES
IFROM() = IFROM(M) - NONES

C--
C- *PEROR EROR CHECK TO MIRE APPROPRIATE NMER
C- OF I-BITS WAS TRANSFERRED

IFLEFT.GT.0) WRITE(6,900)NONES, IFRO I),MNLEFT
C-

RTURN
9001 FORMT(OSS$$ TBITSR ERROR - TOO FEW I-BITS TO TRPfzER,

& A, " IIII NOIES, IFRO I), NLEFT =,315)
ED
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SWAiUTINE UEUPDAT(NAC)

C++ UEPDAT - UPDATE UE-STRENGTh FOR SENARIO.
C'." THIS ROUTINE IS USED TO UPDATE THE UE-STRENbTH OF THE
C.* SCENAIO. THE IE-STRENGTH IS INITIALIZED AT THE START OF
Ci.. THE FLYING SCENAIO AND NORMLLY DOES NOT CHNGE THROIOHOUT
Cl. THE SIMULATION. HOWEVER, IF THE USER HAS SELECTED TIE
C.i. AIVIENTATION MODE FOR RESERVE AIRCRAFT, AND ENOUGH RESEES
C#". ARE AVAILABLE TO MORE THAN REPLACE LIBAT LOSSES, THEN THE
C.. EXCESS RESERVES ARE USED TO INCRASE THE CURENT UE-ST'R TH.
C,.. INCREASING THE UE-STREBNTH REQUIRES RECAL CLATION
Cf. OF THE LENGTH OF THE AIRCRAFT-STATUS BIT-VECTORS, AND ALSO
Ci. REINITIALZATION OF THE TOTAL-AIRCRAFT-POPULATION VECTOR.
C"
Cl.i INPUT -
C.* MAC - NEW UPDATED UE-STRMTH.
Cl.f MAXAC - PARAMETER INDICATIN MAXI"M ALIWABLE
Cii. AIRCRAT IN THE CiURENT SON CONFIGURATION.
Ci MAIXBIT - MAE OF BITS PER COIPTER WORD.
C... CI OUTUT -
C".. LENGTH - LENGTH (IN C011tJTER WORDS) OF THE AIRCRAFT
Cn.t. BIT-VECTORS. LENGTH MUST BE LARGE ENOUH SO THAT
Ci,,. THE BIT-VECTORS ARE AT LEAST "NAC4 BITS
Co. LONG AT "MAXBIT' BITS PER COMPUTER WORD.
Cl. NACI) - (I=1,2..... TI) BIT-VECTOR WITH FIRST "NAC"
Co.. BITS SET TO 1. THIS BIT-VECTOR INDICATES THE
Co",. TOTA AIRCRN'T POPUATION FOR THE SCEARIO.

C-

PARIE MXBIT=36, IMXAC=lOe, MAXVEC=2 (MAXAC-I) /AXBIT
CWION /BITS/I 0,SKNSK(35), ItEFTO,MSKL.FT(36), IZCOUT,

It ICZUNT(63)
XWION /ACSTATEJ LENGTH,NAVC(PIXVEC), IFLYVC(MAXVEC),

k IIINVC(MAXVEC),NORSVC(AXVEC), LOSTVC(MAXVEC)
C_
C- #RORM ENOR CHEC TO ENE NO U-OVERFIOW

IF(I .LE.IAXAC)O0 TO 100
WITE(6,90OI)NACAIAC

100 CONTINUE
c-
C-- ORECOPPUTE LENGTH OF AIRCAFT-STATUS BIT-VECTORS

LENGTH = 2 + (NAC-I)/XBIT
C-
C- #INITIALIZE TOTML-AIRCRAFT-KRUTION BIT-VECTOR

CALL SPRAY (ISKFT (36), NVC (2), LENWTH- 1)
NACVC(LENGfTN I MSaLFT(,O(NC- 1, IBIT) )+|
NKVC(1)O#a

C-
IRTURN

9001 FOWIAT(M$S$SS$ UEUPDAT ERROR - LIE OVELOWN,/,
a " S$$$$$$ NC, XAC -- ",215,/,
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CIU TIxuxx DIST(Nzxx , AxP~xiuuxu , Izx , IAC u x f

SUBROUTINE I CDIST(NBRKACPEWSEQ, INIJXWC, IACVC)
Cx iiDII' Ii INE 1 IS IT INTO 1 iTI 11
C+ WCDIST - DETERMINE BREAK DISTRIBUTION INTO M CENTERS.
C"O WCDIST IS A FORTRAN SUBROUTINE WHICH SIMILATES THE PROCESS
C" OF AIRCRAFT BREAKING INTO W L CENTERS. GIEN A -I,2 OF AIRCRAFT
C" WHICH WI E OKE INTO AT LEAST ONE WORKCNTR - 1,2,...,NC, THIS
C'4 ROUTINE DETERMINES (BY SIMTLATION) WHICH PRTICU.LA WORKCENTERS
C** TE AIRCRAFT BROKE INTO.
C*"
C** INPUTS -

C." IACVC - BIT VECTOR INDICATING AIRCRAFT FROM WHICH BROKEN
C#. AIRCRAFT ARE TO BE SELECTED. A I-BIT
C"* INDICATES AN AIRCRAFT WHICH IS A CANDIDATE FOR
C.." ONE OF TIE BROKEN AIRCRAFT. THIS ROUTINE ARBITRARILY
C." SELECTS THE LEFTMOST I-BITS AS THOSE AIRCRAFT WHICH
C"-* WILL BREAK INTO IIIENANCE. NORMLLY, IACVC
Cf" IS 'IFLYVC' OR 'NORSVC'.
C".* Nm C - NM OF BROKEN AIRCRAFT WHICH ARE TO BE BROKEN
C*" INTO THE DIFFERENT WORKCENTERS. THE LEFTMOST
C" 'IBIUAC' I-BITS IN 'IACVC' A SELECTED AS THE
C* AIRCRAFT HI(H BROKE.
C." CNION INPUTS -
Ce". NC - TOTAL NUMlER OF WORKCENTERS
C*" ,ASK(I) - CONTAINS A I IN TIE ITH BIT (COUNTING FROM THE LEFT)
C**z AND ZEROES EVRYWHEE ELSE. I=0,... ,35
C" COMM INPU'TS/OUTPUTS -
C".* INEPR(J) - KM R OF AIRCRAFT IN WOIKCENTER-J.
C.', LISTRP(I,J) -LISTIP( . ,J) IS A LIST OF AIRCRAFT MBERS
C. INDICATING THOSE AIRCRAFT REQUIRING MAINTENAi IN
C".f THE JTH WOW-CENTER (J1,2,...,NWC). THIS LIST
C." CONTAINS EXACTLY INREP(J) AIRCRAFT NUMBERS. TO SAVE
C*" SPACE, THESE LISTS HAVE BEEN PACKED INTO BIT-FIELDS
CH' INSlEA) OF WORDS. EACH NMBER IS STORED IN A BIT-FIELD
C#" OLFLD" BITS WIDE; HENCE, IF "PAXBIT" IS THE LENGTH
C.. OF A COMFUTER WD ON THIS SYSTEM, THEN THERE ARE
Cf.' (IMXBIT/LFLD) BIT-FIELDS STORED PER WORD. THE AIRCRAFT
C.". NIBERS STORED IN THESE BIT-FIELDS INDICATE A UNIQUE
C.. BIT-POSITION IN THE VARIOUS AIRCRAFT-STATUS BIT-
Cf. VECTORS. THE AIRCRAFT AE NIMBERED,LEFT-TO-RIGHl,
C.f. 0,1,2,...,(MAXAC-I) . TO GET THE ITH AIRCRAFT NUMBER
C*" IN A WOW-CENTER LIST, THE CORRESPONDING
C"* BIT-POSITION AND WORD-INDEX MUST BE COMPUTED.

C-
PAPAMETER MAXWC=25,AXBIT-36, IXAC=1O8,IAXVEC=2+(IXAC-I )/IAXBIT
PNETER LFLD=7,NPERIMRMXBIT/LFLD, MXINWC=I+(I4AXAC-I )/NPERNPD
CON /RSEED/ SEED
COPI/WCINPUTI NW, NCREWS(MAXWC), SRATE(PAXWC)
COIION /WCAINT/ LISTRP(MXINWC,NIAXWC), INREPR(M XWC)
COION /BITS/ rAKO,IPS(35), I.EFTO,MSKLFT(36),

t I ZCOUT, ICOUNT(63)
COION /ACSTATE/ LENGTHNACVC(MAXVEC), IFLYVC(MXVEC),
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& NCMXYCOSV(AVU LOSTYCIMXVEC)
DIMIEION PBRSEG(2dMXWC), INXWCC1), IACVC(1)

C-
C- *IFITHERE MRE MY BROKEFN AIRCRIIT)THEN

IF(NBRKAC.EQ.0) (Xi TO 700
C-
C- #INITIAZE NUMBER OF SELECTED AIRCRAFT TO NONE

NSELEC = 0
C-
C- .0(3 FOR(EAO WORD OF THE IWUT AIRCAT VECTOR)

DO 500 1110KB = 2,LEN 6TH
c-
c- *INITIALIZE DO

IACBIT = IACVC( 1110K)
InnCU = 0

C-
C- .130 FOR(EACH BIT OF THIS BIT-VECTOR WORD)

DO0 400 IBIT a ,MAXDIT
C-
C- *1F(THIS BIT INDICATES AN ELIGIBLE AIRCRAfT)THEN

4AS(AC = NWS(JDIT-1)
IF(AN(IACB1T,MSKAC) .EQ. 0) 00 TO 300

C-
C- *SELECT THI1S AIRCRAFT AS BROKEN

*N OR(IB(VC,P~SKAC)
NSELEC NSEI.EC + 1

C-
C- I4OMPUTE AIRCFT t

IAC z(IUORD-2)MXDIT + (IBIT-1)
C-
C- *D0 FOR(EACH (dORICENTER)

0O 100 J zl,MWC
C-
C- *ORAII RANDOM SAMPL.E FROM UNIFORM (0, 1)

RDRAW = LNIFMI (SEED)
C-
c- 4CONTI11E LOOP WITH NEXT WOWCENTER IF
c - DRA INDICATES NBEAK INTO THIS WC

IF(RDRAW OGT. PBRKSEQ(2.J)) 00 TO 100
C-
C- .(.FDATE t4JIUER/DISTRIBUTION FOR THIS WC

J = INDXWC(J)
NTOREP =INREPR(.lREAL) + I

C-
C- .IWE IRN' A RANDOM INTEGER BETWEN I NO)
C - THE NO. OF A/C THAT WILL BE IN THIS W/C

IRN = INT(UMIFNI(SEED)'FLOAT(NTOREP)) + 1
C-
C- 00%V TIE A/C CURENTLY AT SPOT 'IVAl' IN TIE
C- LIST TO TIE RIGHTMOST SPOT.

FWIIONTORl-,P8%I )fLFLD,LFLD-
& LISTFP( 1(NTOREP-1 )/PERWD.RAL))
& =FLJ(N0D(IRANI-,NPERD)fLFLD,LF.D,
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&k LIST( l+( IRN3-I )/INEWRD, JE.L))
C-
C- *INSERT THE SELECTED A/C INTO SPOT 'IRA'

FLD(MOD( IRIA-I[NER D)LFLD,LFLD,
& LISTRP(W+(IRAN-1 )/NPERWRD,JREAL))

C-
C- INctUMW THE NO. OF/C IN THIS W/C

It*?R(,IL) m ItRR(EWAL) + I
C-
C- *EXIT WORIENTER LOOP IF DRAW ALSO INIICATES
C- NO BEA(S INTO RE1AININO WOIWCENTERS

IF(RDRAW .LE. P$B.$(1,J)) O0 TO 200
C-
C- fEN DO (UORKCENTER LOO)

100 CONTIME
C-
c- *4*" ERROR .*. IF THIS STATEMENT IS REACIED,
C- THEN EITHER PBSEQ(1,MiC) DOES
C- NOT E%.L 1.0, OR THE
C- RANDOMf RAW IS GWTER THAN 1.0

(ITE(6,9001)PR(SEQ( I ,tMC) ,RDRA
C-
C- #EXIT DO (WORKCENTER LOOP) - THIS IS THE
C- NORMAL EXIT FRIll THE WORKCENTER LOOP
200 CONTINE

C-
C - *IF ALL THE BROKiE AIRCRAFT HAVE BEEN SELECTED
C- THEN ALL LOOPS RE TERINATED

IF(NSELEC .GE. NIRKAC) 6O TO 600
C-
C- #END IF (FLYABLE AIRCRAFT TEST)
300 CONTINUE

C-
C- *END DO (BIT LOOP)

400 CONTINUE
C-
C- #PORTE INPJT BIT-VECTOR

IACVC(IWORD) = XOR(IACVC(IWOR),IlRKVC)
C-
C- *EM) DO (WORD LOOP)
500 CONTINUE

C-
C- * ERRON * IF THIS STATEIENT IS REAC&D,
C- THEN NOT ENH BROKEN AL; WRE FOLM

WRITE(6,9 0)2)RKAC, IACVC(1),NSE.EC
C-
C- EXIT - ALL BROKEN AC HAVE BEEN SELECTED

600 CONTIUE
C-
C- ,tUPDTE LAST WORD OF INPUT VECTOR

IACVC(IWORD) a XO(IAC'A(IWORD),IhRK',4)
C-
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C- QNSDTE MME OF AMR T IN INPUiT WCTOR
IACVC(1) z IACC(I) - MW"(A

C-
C- *EN IF (ZERO WAKS TEST)

700 CONTINLE
C-

REIM

9001 FMT(00$$$$ WCDIST UMR - SEQ(ENIAL SAWLINO EMIR,/,
& S$$$$$$ PWSEQ(1,MIC)i RDRM 2 ,2F0.4)

9002 FORNT(0$$$$ WCDIST MWRO - INCDEISTENT W4OUE AIRCRAT*,
& NOWS$ ERA, IACVC(1), NSE = *,315)
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SUBROUTINE ICPROB(NWC,PBRKJd,PBRKSEQ, INDXW,PWCPROD)
CI:ph::x:::uii:pppiix::::::::::::::::::ingiig:::::u::::::::i:::

C++ CPR B - INITIALIZE WORK-CENTER SEQUENTIAL BREAK PROBABILITIES.
Ciii THIS ROUTINE CALCIIATES THE PROBABILITIES NECESSARY TO
Ci.i SIMULATE THE DISTRIBUTION OF AIRCRAFT BREAKS INTO THE VARIOUS
Ci*# WORKCENTERS.
Ciii
Ci-f INPUTS -
Ci.* NWC - NUMBER OF WORKCENTERS BEING MODLED.
C.*i PBRKIC(J) - PROBABILITY THAT AN AIRCRAFT WILL BREAK INTO
C*** WORKCENTER-J. NOTE THAT THIS EAK MAY BE DUE
C*i, TO SORTIE BREAKS OR (AOiD-ABORTS, DEPENDING
Ci.* ON HOW THIS ROUTINE IS CALLED.
Ci*i OUTPUTS -

C*** PBRSE(I,J)- PROBABILITY THAT AN AIRCRAFT BREAKS INTO THE
Ci.i WORKCENTER INDICATED BY 'INDXWC(J)', AND DOES
Ciii NOT BREAK INTO ANY OF THE WORKCENTERS -
Ci.. INDXWC(J+I),INDXWC(J+2), ..., INDXWC(NC)
Ciii GIVEN THAT THE AIRCRAFT HAS BROKEN INTO AT LEAST
Ca** ONE OF THE WIIRICENTERS -
Ci*i INDXWC(J), INDXW(J+I), ... , INDXWC(NC).
Ci* THUS, PBRKSE(I,(INWC) MUST EQUAL 1.0
Cf. PBRKSEG(2,J)- PROBABILITY THAT AN AIRCRAFT HAS BROKEN INTO THE
Cii WORKCENTER INDICATED BY 'INDXWC(J)', GIVEN THAT
Ciii THE AIRCRAFT HAS BROKEN INTO AT LEAST MRE OF THE
Ciii WORKCENTERS INDICATED BY -
Ci*i INDXWC(J), INDXWC(J+1), ... , INDXWC(NWC).
Ciii INDXWC(J) - INDICATES THE INDEX OF THE WORKCENTER WITH THE
Cii JTH LAREST BEAK PROBABILITY. THUS, INDXWC(I)
Cii- INDICATES THE WORKCENTER WITH THE LARGEST
Ci*. BREAK PROBABILITY, INDXWC(NJC) INDICATES THE
Ci.i ONE WITH THE S LLEST, ETC..
C* PdCPROD - PRODOCT-FOMULAI OVERA.L WORK-CENTER BREAK-RATE.
Ciii COMPUTED FROM THE INDIVIDUAL WC BREAK-RATES.

C-
DIMENSION PIRKWC(NWC), PBRKSEQ(2.MdC), INDXWC(NIC)

C-
C- #COMPUTE SORTED ARRAY OF WORK-CETER INDICES ACCORDING TO
C- LARGEST-TO-SWIUST P1EAK-RATE.

CALL SORT)(NIC+O,P X, INDXWC)
C-
C- *INITIALIZE END-POINT PROBABILITIES

PBRKSE(INMC) = 1.0
PBRKEQ(2,NC) = 1.0

C-
C- +DO UNTIL(ALL PROBABILITIES HAVE BEEN CAL ULATED)

J= NWC- 1
POLD = 1.0 - PwISw(INDIIC(NWC))

100 CONTINUE
C-
C- #COMPUTE NEXT PROBABILITIES
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PROB PMU~d(It4DXWC(J))
PNEW = POLO * (1.0 - PROW)
PBRKSEQ(2,J) = PROBI(1.O - Ft61)
PDBiKSEQ(1,J) = PBWSQ(2,J) * POLO
F'OLD c PNEb

C-
C- *IND 00 (WC LOOP)

J = j- 1
IF(J.GT.O) G0 TO 100

C-
C- *SffiE PROWCT-FOWU OYMEALL l4ORK-CENT Wf-RATE

P1ICPROD =1.0 - POLO
C-

REMU~
END
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SUBROUTINE WCREAD(IFILE,MAXWC,NWC,PBR ,NCREWS,SRATE)

C++ WCREAD - READ AND INITIALIZE WOWRK CENTER DATA.
C.* WCREAD READS WORK-CENTER DATA FROM THE FAINTEWANCE
C" 'WIER INPUT FILE. THIS DATA IS ASSUMED TO BE ON UNIT
C*". IFILE', ONE FREE-FORM'T RECORD PER WORK-CENTER.
C*". THIS ROUTINE RETURNS THE NUIJBER OF WORK-CENTERS LOADED,ONWCO'U
C,.* THE BREAK-RATE ARRAY, OPBRKWC;O THE SERVICE-f+ATE ARRAY, "SRATE;O
C" AND THE SERVERS ARRAY, uNCREWS.
C" THE SERVERS ARRAY, "NCREWS, REPRESENTS THE NUMBER OF CREWS
C"f* AVAILABLE PER 12-HOUR HIFT. THE INPUT FILE CONTAINS THE
C".f TOTAL NUMER OF CREWS AVAILABLE FOR TIE PARTICiLAR WORK-CENTER.
C'*- TIE 12-HOUR SHIFT NJMBER IS COFPJED BY DIVIDING THIS AVAILABLE-
C"H SERVERS IN HALF AND ROUNDING TO TIE NEAREST INTEGER RM .
C*" IN ADDITION, IT IS ASSUMED THERE IS ALWAYS AT LEAST ONE CREW
C". PER SHIFT.
C#. THE ASC DESCRIBING THE WORK-CENTER, AND THE TOTAL NUMBER OF
C". SERVERS ARE ECHO-PRINTED, BUT ARE NOT SAVED FOR FUTUlRE USE.
C** THE MAXII MIBER OF WORK-CENTERS WHICH CA BE LOADED IS
C". SPECIFIED BY THE "MAXWC" INPUT PARAMETER. IF MORE THAN
C".* THIS NUMBER IS READ, AN ERROR MESSAGE IS PRINTED, AND THE SOM
C".* RUN CONTINUES WITH ONLY TiE FIRST "MXWCm WORK-CENTERS.
C".* INPUTS -
C". IFILE - INPUT FILE NJM1ER FROM WHICH MAINTEA4CE MANPOWER
C** INPUT DATA IS TO BE READ
C+. MAXWC - MAXIMUM NUMBER OF WORK-1ENTERS WHICH CAN BE LOADED
C.** OUTPUTS -
C'"H miC - NUMBER OF WORK-CENTERS LOADED
C".* PRKWC - ARRAY OF WWRK-CENTER BREAK RATES
C". NCREWS - AMY OF WORK-CENTER CREW NlIMBERS
C". SRATE - ARRAY OF WORK-CENTER SERVICE RATES

C-
DIMENSION PBRKWC(M'XWC), NCREWS(MAXWC), SRATEW(AXWC)
CHARACTER CAFSC*5

C-
C- *PRINT HEADER FOR ECHO-CHECK OF INPUT DATA

WRITE(6,9001)
C-
C- #INITIALIZE RJMBER OF WORK CENTERS

NWC=l

C-
C- *D0 UNTIL(NO MORE WORK CENTERS TO LOAD)

100 CONTINUE
C-
C- .READ NEXT WORK-CENTER RECORD

REAi( IFILE, 9000, EN=2O0)
& CASC,PBRKWC(NWC ),SERVERS,SRATE(NWC)
C-
C- *PERFi ERROR CHECK ON INPUT DATA

IF((PBtKWC(MIC).GT.O.0).AD. (PBRKWC(NWC).LE. 1.0))
00 TO 150
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IF(SERVERS.GE.0.0O TO 150
lF()SRtTE(NC).GE.0.0)6O To 15)(

WRT(, (AC ,,PRW(W. SER'ER,-TEiNWf.

11-- CONTI NLE

C--- I-C-riTE INTEGBE-NMiBE OF C.REWS PER 12-HOR 'SHIFT
.4LREWS(NC)fMAXO(,INT ,ERVERS..5 +.5))

-- ECHO-PRINT W(F-C-ENTER INFORMATION
,R ITE~o NW2*C, CF&C,FBRKWC(tAC) ,SERS, SRATE (W'

- iWRPENT W~ft-iENTER INDEX

+- END Uk Wf6-4-ENTER LLIOP)

:FW.LE.AWC0 Tf I(Ki
-- *INT RR~f~S~-E IF STILL MORE DATA CON THE FILE

,EAfl IFILE. ' OOEND--2O0FRRKWCWCI(.7ER IERS.SRME(NW2
4RITEfc,, (.)03)MAXW(

(K) aiNT1T'&E

*4iJJ I NL1{ (IF 6A RK-CENTERS TO ACCONT FOR ECIF REAID

- - i'_!,E-lIT VfrQER INPUT FILE
'ILL FCLQS.cE( !FILE)

RETURN

7~,'1**44*4 AIRCRAFT MINTENANCE * **a,,

21X* BRE4"'.IX," TCTL",3X,SERVICE RATE",/,

Qoo2 Ffi*Mj.'TkX,3 4, S:Xr X.,F-.?,3X,F9.4)
Qlki3 FCMT( i~$S$ WFREADf ERROR - T~t] MNY W)R*K-tENTER"S

L I N THE PIPf9T F 1LE ". / .
ilSsss l~kti THE F 1RS T ', 13,"WO ~R-'ENTERS E UE;,

4 Ss$SS INCREASE --MXWC- Pf &A1ETER IF 'YOU WANT MORE )W2-S*)
Q '4 PRMlT( 'Ql$M%$t W7AkEAI ERROR - IMAID 0-fl CENTER DATA", /,

'I $$KKWfl fB ', 3ERVERS. RATE '-T8.3)
END



... ... . .. ,.. ,.. .. *..I: :iai I! .imJ |iui ail:.ia ! •, | s z_

REAL FUNCTION XNOI (xmEAN,STDEV,SEED)
::::::::::::::::::::::::::::::::::::::IEEIIIII :tg:khI:::: I

C++ XNORM - DRAW RANOM SAMLE FROM A NORMAL DISTRIBUTION.
C'** THIS IS A REAL-VALUED FORTRAN FUNL(TION WHICH GENERATES
CI- A RNDOM SAMLE A(XORDING TO A NORAL PROBABILITY
Ce*4 WITH THE GIVEN INPUT MEAN AND STANDARD DEVIATION.
C**- THE TECDNIQIE IS TO APPROXIMATE A NORMA DISTRIBUTION USING

C*" THE CENTRAL LIMIT THEOREM. 12 INDEPENDENT SAMFLES ARE
C"* DRAWN FROM A UNIFORM(0,1) DISTRIBUTION AND THEN ADDED.
C.+ THE RESULT IS APPROXIMATELY NORALY DISTRIBUTED WITH MEAN b
C+" AND STANDARD DEVIATION 1. THE SAMPLE IS THEN TRANSLATED TO
C*4 OBTAIN A SAPLE FROM A DISTRIBUTION WITH THE GIVEN
C'*.i INPUT MFAN AND STANDARD DEVIATION.

C'*. INPUTS --
C*" XMEAN - MEAN OF THE NORMAL DISTRIBUTION FROM WHICH
C*+# THE SAMPLE IS TO BE GEIERATED.
C*'* STDEV - STANDARD DEVIATION OF NORMAL DISTRIBUTION FROM
Cf*. WHICH SAMPLE IS TO BE GENERATED. IF THIS VALUE
C*"* IS NEGATIVE, AN ERROR MESSAGE IS PRINTED.
Ct'. INPUT/OUTPUT -
C'*. SEED - CURRENT SEED OF RANDOM NMBER GENERATOR.
C'*"- OUTPUT -
C.** XNORM - RANDOM SAMPLE FROM A MlfA DISTRIBUTION WITH
C*" GIVEN MEAN AND STANDARD DEVIATION.

C-
C- *IF(STANDARD .EVIATION IS LEOITIMATE)THEN

IF(STDEV,LT.O.0)GO TO 100
C-
C-- *DRAW AMPLES FROM 12 UNIFORM (0,I) DISTRIBUTIONS AND
C- ADJUST THE MEAN OF THIS RAN )M SAMPLE TO ZERO

XNDR IFMI (SEED)+(INIFMI (SEED)+UNIFMI (SEED)4NdIFMI (SEED)
& wINIFMI (SEED)+UJIFNI SEED)+tMIFNI (SEED)+UNIF I(SEED)
& +UNIFMI (SEED)+UNIFMI(SEED){NI FMI(SEED)+ONIFMI (SEED)-6.
C-
c- *CONVERT TO A SAMPLE FROM DISTRIBUTION WITH APPROPRIATE
C-- MEAN AND STANDARD DEVIATION.

XNORM : XMEAN + STDEV*XNORM
C-
C-- 'ELSE (NEGATIVE STANDARD DEVIATION)

0O TO 200
100 CONTINUE

C -

C- #SET RETURN VALUE TO ZERO AND PRINT ERROR MESSAGE
XNORM = 0.0
WRITE(6, 9001 )STDEV

C--
C-- +END IF (STD BEV TEST)

20 CONTINE

RETURN
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9001 FRNTOMSS INOIU EMOR - NEGATIVE STANM D IVIATJCO,I,
& *ssss~s STDEV ",FIO.5)

END
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IC

SUMRUTINE ZBITSL(NONES,I~ARRY)

C++ ZBITSL - ZERO-OUT I-BITS IN LEFTh(UT PORTION OF A WORD.
C". ZBITSL IS A FORTRAN SUWIJUTINE WHICH WILL ZERO-OUT
Cf. A SPECIFIED RMR OF I-BITS IN THE LE TOST PORTION OF
C". A BIT-VECTOR. THIS BIT-VECTOR IS KEPT IN AN ARAY,
C". ORGANIZED IN THE FOLLOWING FASHION - THE FIRST WORD OF
Cf" THE ARRAY CONTAINS THE CURNT NMBER OF I-BITS IN THE
C.* BIT-VECTOR, AND THE REMINING WID OF THE ARRAY CONTAIN
C*" THE ACTUAL BIT-VECTOR. THIS ROUTINE ZEROES OUT THE PROPER
C** I-BITS, AN DUPDTES THE I-BIT COUNTER IN THE FIRST WORD
C* OF THE A MY.
C*"
C. INPUT -
C*" NONES - MIE OF I-BITS TO BE ZEROED-OUT. NOTE THAT
C" NONES MUST BE .LE. NMBER OF IS IN THE BIT-
CI.4 VECTOR.
C". IWPr/OUTPUT -

C". I[RRAY - AMY CONTAINING THE BIT-VECTr TO BE
C*114 MODIFIED. IARRAY() IS A COUNTER WHICH INDICATES
C.* THE CNOT MISE OF I-BITS IN THE BIT-VECTOR.
C*. THE ACTUAL BIT-VECTOR IS THE CNSECUTIVE BITS
C**. CONTAINEDJ IN THE WORDS IAWAY(2)-IARY(LEUTH)
C*** COPO INPlUT -
C". LENGTH - LENGTH (IN COMPUTER WORDS) OF TIE ARAYS
C". CONTAINING THE VARIOUS BIT-VECTORS IFLYVC, ETC

C-

PAPAETER IAXAC=1O8, MAXBIT=36, I.XVEC=2+(MAXAC-I)/MXBIT
COIPoN /AICSTATE/ LENGTH,NACVC(14AXVEC), IFLYVC(MAXC),

& MAINVC(MAXVEC),NRSVC(MAXVEC), LOSTVC(MXVEC)
DIMENSION IARRAY(I)

C-
C- *INITIALIZE DO

N.EFT = NOtES
iNDEX = 2

C-
C- *DO WHILE(ALL APPRFRIATE WORDS HAVE NOT BEEN MODIFIED)

1000 CONTINUE
IF(NLEFT.LE.0) GO TO 4000
IF(INDEX.GT.LENGTH) GO TO 4000

C-
C- 'COUNT tI R OF IS IN NEXT WORD

NXTIS x NIBITS( I RAY(INDEX)
C-
C- IF(NOT ALL I-BITS IN THIS WORD SHOULD BE ZEROED)

IF(NXTIS.LE.NL.EFT) GO TO 2000
C-
C- *ZEO-OUT THE APROPRIATE MIBER OF IS

IARAY(INDEX) = XOR( IAAY(INDEX)
& LBITS(IARY ( INDEX), NLEFT)
C-
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C- *EI.SE (ALL I-BITS IN THIS WORD ARE TO BE ZEROED)
00 TO 3000

2000 CONTINUE
C-
C- *ZERO-OUT THE ENTIRE WORD

IARY(INUEX) a 0
C-
C- OEM IF (ALL IS TEST)

3000 CONTINUE
C-
C- uPDATE NAD OF IS LEFT TO ZERO-OUT

NLEFT = FT - NXTIS
C-

C- *INCREIF3T INDEX FOR NEXT WORD OF BIT-VECTOk
INMEX = INIEX + I

C-
C-- 406) 00 (WORD LOOP)

GO TO 1000
4000 CONTINUE

C-
C-- *PDATE IS COATER FOR THIS BIT VECTOR

IARY(I) = IARAY(I) - MOLES
C-
C- #PERFORM ERROR DIECK TO ENSWE PPROPRIATE NUKR
C- OF I-BITS WAS ZEROED-OU

IF(IN.E]T. GT. O) WRITE(6, 9001 )NONES, IARRAY ( I), NLE]:t

C--
RETUR

9001 FORAT6O$$$$$ ZBITSL ERROR - NOT ENOUGH IS TO ZERO',I,
" $$$$$$$ NONES, IAAY(l),NEFT = %315)

END
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